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Hydroseal 
Recirculating 
Pump 


Hydroseal Ash Pumps 


ASHES FROM HOPPERS 
BENEATH FURNACES 
LUICED BY HYDROJET 
»>YSTEM INTO TRANSFER 
SUMP EQUIPPED WITH 
HYDROSEAL ASH PUMP 


i 


ASHES ASHES PUMPED TO ASHES PUMPED TO - 
PUMPED TO DEHYDRATING BIN DEMYDRATING SUMP Ashcolite Pipe 


DISTANT LOWLAND FOR UNLOADING INTO FOR CLAMSHELLING used with 
FOR FILL CARS OR TRUCKS INTO CARS OR TRUCKS H d . sa 
ydraulic 
| Ash Handling 
WATER RECIRCULATED WATER DEHYDRATED 
THROUGH HYDROJET FROM BIN OR SUMP 
SYSTEM BY HYDROSEAL MAY PASS INTO A 
RECIRCULATING PUMP CLEARWELL 


Guidebook For Planning 
Your Post War 
Ash And Dust Disposal 


“PUMP YOUR ASHES” has been our cry, ever 
since the earliest days of the Hydrojet System. 
Hydroseal Pumps are now used under practi- 
cally every conceivable condition, handling 
everything from stoker ash to precipitator dust. 
In practically every case, we have found that 
. i. hydraulic ash handling is the most inexpensive 
> method where the engineer considers mainte- 
Ashes Pumped to Dehydrating Storage Bin nance, labor and power, in addition to first cost. 
... Hydroseal Ash and Recirculating Pumps are 
specially designed for economical handling of 
abrasive solutions. Before you get too far with 
your post war plans, get our Catalog No. 141, or 
talk to.our nearest engineer. 


PUMPS 


Pumping Ashes to Distant Fill 


b Bucket Sump 


“Science and Industry,"’ * Engineer Review,’ ‘‘The Engineer,"' and ‘‘The Stationary Engineer’), April, 1945, 
itional Directory number in ember. McGraw Hill Publishing Company, Inc. Publication office, Nene , 
Offices, 330 West 42nd Street, New York 18, N.Y. Entered as second class matter, August 25, 1936, at Albeo 
days for change of address. All communications about subscriptions should be ad 
N. Y. Subscription rates—U. S. and U.S. Possessions, $3.00 for one year, $4.00" 
Britain and British Possessions, 36 shillings per year. All other $6.00 for one 
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@ A unique combination of automatic coal 
conveying, distributing and stoker firing is 
proving to be a fine investment in cutting 
steam and labor costs and improving boiler 
efficiency in a low pressure boiler installation. 


Coal is conveyed from storage to a point 
above the stoker hoppers by means of a 
Link-Belt Bulk-Flo conveyor . . . is distributed 
to hopper spouts by a Link-Belt screw con- 
veyor ... and is automatically fired by Link- 
Belt industrial type stokers. 


Conveyor operation is semi-automatic. Limit 
switches in the enclosed spouts shut off the 
motors when the spout and hopper are filled. 
Other switches in the stoker hopper may be 
set to restart the system when the coal is 
consumed to a low level, provided that the 
gates are properly manipulated. The operator 
is relieved of considerable routine attentive- 
ness. Dust-tight operation assures cleanliness. 
An additional feature is the use of hinged 
spouts to permit access to the boilers for 
cleaning. 


We'll be glad to make a study of your boiler 
room coal handling problem and submit 
recommendations. 


Bulk-Flo combines in a single flexible unit the 
functions of an elevator, conveyor and feeder, 
to handle many flowable materials under all 
conditions of loading. A simple, low-cost solu- 
tion to many handling problems. 


LINK-BELT COMPANY 


Chicago 8, Indianapolis 6, Philadelphia 

40, Atlanta, Dallas 1, Minneapolis 5, 

San Francisco 24, Los Angeles 33, 

Seattle 4, Toronto 8. Offices in principal 
cities. 
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When it comes to translating power plans into power 
plants, the Babcock & Wilcox Company can supply re- 
liable and efficient boiler units complete with all essential 
components from fuel preparations and burning equip- 
ment to breechings and stacks. The company thus has 
control over both the designing and afplication of the 
equipment and coordinates the various elements to assure 


maximum dependability and economy of performance. 


if 


te 
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SUPERHEATERS. B&W Superheaters are properly 

+ designed and fabricated, with respect to steam and 
gas flow, to function efficiently with boilers de- 
signed and built by B&W. Available in both drain- 
ing and non-draining types as shown. 


Much of the component equipment shown on these pages 
can be applied to modernizing, and thereby step up the 
efficiency of, existing power facilities. 

When you select B&W steam-generating equipment for 
large or small plants, you get the benefit of over 60 yean 
specialized experience in designing and fabricating 
boilers and related equipment with a long record of highly 
satisfactory service. 


Toe E 


B&W DIRECT-FIRING PULVERIZED-COAL SYSTEM. B&W 
direct-firing pulverized-coal system has advantages is 
ease of operation, reliability and upkeep thet make it 
economical for small as well as large boilers. It is reat 
ily applied to oil-fired boilers for conversion to cod 
firing. 


B&W PULVERIZERS. The simplicity and sturdiness # 
B&W ball-bearing type pulverizers assure high 
ability with low maintenance in direct-firing pulverized 
coal systems. They provide consistently high finene# 
and respond quickly to changes in load with outomel 
control of raw-coal feed. 
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CHAIN-GRATE STOKERS. Babcock & Wilcox Chain-Grate Stokers 


ECONOMIZERS. B&W Economizers effect appreciable sores gre widely used with free-burning bituminous coal, anthracite, 
ings in fuel and can be built to meet the size and pressure. lignite, and coke breeze. They can be furnished for natural, in- 
requirements of any installation. The Return-Bend Econo- duced, or forced draft, depending upon operating conditions. 


nizer shown can be easily cleaned, and pressure parts may 
“beinspscted externally while in service. 


WATER-COOLED FURNACE CONSTRUCTIONS. 
B&W Water-Cooled Furnace Constructions are 
extensively applied for partial or complete 
water cooling of furnaces of all sizes, shapes, 

and forms, and with oll fuels and combus- , 
tion methods. Studded-tube type of con- 
struction is shown. j 


AIR HEATERS. B&W Tubular Air 
: Heaters are inherently tight and 
MULTIFUEL CIRCULAR BURNER. Pulverized solid’ OIL BURNERS. B&W Oil Burners effect rapid and efficient, and are easy to keep 


fuels, oil, and gas are burned singly or in any complete combustion at all rates of fuel feed, clean. Available in multi-pass gas 
tombination with this burner. It provides a single using mechanical, steam, or st hanical flow type, as shown, or longi- 
means of efficiently burning a wide range of fuels, _ atomizers, depending on the oil and operating tudinal gas-flow type, and in sizes 
Permitting advantage to be taken of variations in conditions. Available in a range of heat liberat- to meet the requirements of any 


the availability and market prices of these fuels. ing capacities that meet all requirements, boiler installation. 


945 POWER e April, 1945 


ass of 4 BABCOCK & WIiLCOXe CC BERK 
5 


STEAM TURBINES GENERATORS MOTORS CONDENSERS 
FEEDWATER HEATERS AND DEAERATORS ¢ STEAM JET EJECTORS 
CENTRIFUGAL BLOWERS ° TURBOCHARGERS FOR DIESEL ENGINES 
TUBE CLEANERS STRAINERS DESUPERHEATERS FILTERS 


ELLIOTT COMPANY, DEAERATOR & HEATER DEPT., JEANNETTE, PA 


Plants ot JEANNETTE, PA. RIDGWAY, PA. SPRINGFIELD, O. + NEWARK, 
OISTRICT OFFICES PRINCTIPAL CITIES 
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ating heater at the Harvey 

Couch Station of the Arkansas 
Power & Light Company. The de-. 
heater, visible from any 
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For boiler plant 


HEATERS security and 
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Description—All soot blower units on the boiler, 
superheater, economizer and air heater (whether 
fixed element, retracting or telescopic) are con- 
trolled from a single panel such as the one shown 
below. To begin the cleaning of the entire unit, 
simply press one button marked “start; all 
blowers then operate in correct sequence with- 
out attention. 


The soot blowers are usually arranged in groups; 
within each group, automatic sequential blowing 
of the units takes place. Any group can be oper- 
ated independently of any other group if desir- 
able by simply throwing a switch on the control 


Program panel at left controlls both fixed and retracting blow- 
ers arranged in three groups; any desired number of groups 
can be had when. system is designed. Entire soot blowing system 
is operated in correct sequence by simply pushing “start” button. 


panel. Blowing sequence of the units in any group 
can also be easily changed to suit conditions. 


The compressed air for cleaning is discharged 
from the element nozzles in a series of short puffs. 
At each puff, the element is automatically repo- 
sitioned. Spreading the cleaning cycle over a 
longer period of time permits use of a very small 
compressor. 


The Diamond Automatic Sequential Soot Blower 
System has been in central station use on boilers 
as large as 900,000 lb/hr units since 1940. Its 
many important features are discussed on the 
right-hand page. 


Shown above is the Diamond Air Puff Soot Blower having element permanently installed inside 
the setting; various types of retracting soot blowers are also used in the Diamond Automatic 
Sequential Air Soot Blower System. 
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HAS MANY IMPORTANT ADVANTAGES 


WER SYSTEM 


The “human element’ is entirely eliminated 
from soot blowing; the automatic sequential © 
operation assures positive operation of each 
blower unit in correct sequence and at right 
speed every time. No blower unit can be over- 

\ looked by careless operator. i 


AIR SOOT 


CORRECT CLEANING | 
ASSURED 


Automatic sequential operation eliminates need 
for an attendant to drain the piping, warm it 
up, and then operate each individual blower 
unit. On one medium size boiler this labor sav- 
ing is estimated at more than $3000 per year. 


SAVES LABOR | 


> 


Using compressed air instead of steam as the 
cleaning medium, there is no condensate loss 
due to soot blowing. This is particularly impor 
tant where makeup water is a problem. 4 


Experience gained during several years’ opera- 

ro ae tion on a number of installations indicates that 

SAVES FUEL — . 4 automatic sequential air puff soot blowing uses 
only % to % of the energy from the coal pile 
that is needed for steam blowing. 


Intermittent operation expels the soot from the 
boiler in small quantities that are readily 
handled by the dust collector. in an installa- 
tion without dust collectors, it has permitted 
daylight blowing in a metropolitan district 
having a smoke abatement ordnance. 


ELIMINATES STACK 
DISCHARGE NUISANCE 


5 


REDUCES 
AINTENANCE 


Experience on two 900,000 Ib/hr boilers placed 
in operation in 1940 and one 900,000 Ib/hr 
and one 550,000 lb/hr unitsinstalledin 1942has 
proved the maintenance cost is unusally low. 


OND SPECIALTY 


EF 


1948 POWER April, 1945 


| 
aS Among the other advantages js the theoretically better cleaning with wif : 
Siven nozzle because of the greater density of air. If you are 
P interested in ‘further information, ask for Bulletin No. 956 which illustrates 4 
and describes installation of Diamond Automatic Sequential Air Puff 
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CAPACITIES 


Capacity 165,375 lb. steam per hour, pres- 
sure 900 psi and final steam temperature 
788 deg. F. Fuel: pulverized coal. 


Capacity 385,000 lb. steam per hour, pressure 
1050 psi and final steam tem ure 900 deg. F. 
Fuel: pulverized coal ond blast furnace gas. 


Capacity 500,000 lb. steam per hour, pressure 1050 
psi and final steam temperature 900 deg. F. Fuel: 
pulverized coal and blast furnace gas. 
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5 || 66,000 TO 500,000 LB. STEAM PER HOUR 


"Tae steam generators shown in the accompanying drawings repre- 
sent 23 of the over 100 boilers that Foster Wheeler has designed and 
built for Russia during the past two years. 


Their capacities range from 66,000 to 500,000 lb. steam per hour with 
pressures from 315 psi to 1050 psi and final steam temperatures from 
707 deg. F. to 900 deg. F. To accommodate the variety of fuels avail- 
able, these units are designed for stoker, pulverized coal and blast 
furnace gas firing. | 


ure 


FOSTER WHEELER CORPORATION, 165 BROADWAY, NEW YORK 6, N. Y. 


Capacity 66,000 lb. steam per hour, pressure 315 psi and final steam 
temperature 707 deg. F. Fuel: coal on stokers or blast furnace gas. 
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Scovill Tube News 


Vol. 3 SCOVILL MANUFACTURING COMPANY, Waterbury 91, Conn. No, ] 


Hints for 
Controlling Tube Corrosion 


An important part of Scovill service to con- through personal calls by our engineers, through 
denser and heat exchanger tube users is practical literature such as the Scovill Condenser Tube 
aid in providing protection against troubles which Booklet, and through the suggestions, like the 
cannot be foreseen at the time of installation. following, given in Scovill Tube News, published 

This service is furnished in several ways — regularly in this magazine. 


WHAT TO DO 


Select the right tube alloy for the job. Scovill Service in Metals can help you. 
A well-equipped and competently-staffed metallurgical and chemical labora- 
tory is available for this purpose. 


Install tubes carefully, avoiding undue stressing of the metal. Scovill Service 
in Men will help you here, and you can also obtain valuable information on 
proper installation practice from Scovill Service in Manuals. 


Maintain streamline design at inlet ends of tubes. 
Provide adequate support for tubes between tube sheets. 


Eliminate, insofar as possible, turbulent flow of circulating water as the result- 
of obstructions in the water box, improperly-aligned pump impeller, abrupt 
change in direction of water flow, etc. 


| 
| 


tubes. 


OTHER PRECAUTIONS 


7 Don’t neglect adequate screening of the circulating water. 


2 Don’t allow cracks, crevices or other recessed openings between tubes and 
“tube sheets, support plates, baffles, etc. 


3 Don’t permit air to become entrained with circulating water. 


G Clean tubes periodically, particularly if harmful deposits enter and lodge in 


5 Don’t overlook possible hot spots or other local overheating of tubes, due to 
* direct impingement of hot gases, vapors, etc., or heavy deposits of scale, etc. 


Scovill 
Seamless Condenser Tubes 


From raw material to finished prod- 
ut, each step in the manufacture of 
Scovill Seamless Condenser Tubes is 
performed on modern machines and 
equipment by careful, skilled operators. 
Process inspection, a rigid finish in- 
spection and constant metallurgical su- 
pervision are all an integral part of the 
manufacturing procedure. 


That is the reason for the uniform 
high quality of Scovill Tubes. That is the 
reason for enviable service records of 
Scovill Tubes in the field. 


But Scovill interest in condenser tubes 
goes far beyond their manufacture. 
Scovill has pioneered in the study of 
condenser tube corrosion and, of more 
importance, in ways and means of com- 
bating corrosion so that maximum tube 
life may be assured under any particular 


THIS IS NUMBER FOURTEEN in a Series 
of Scovill Advertisements to help 
you get longer life from condenser 
and heat exchanger tubes. 


=e 


service conditions. Scovill engineers are 
well qualified to study your particular 
problems and to offer suggestions for 
overcoming them. Scovill engineers are 
competent through training and experi- 
ence to make field inspections of con- 
denser tube installations followed by 
recommendations and suggestions for 
improving tube life. Wherever neces- 
sary, such inspection and examination 
can be supplemented by studies of in- 
dividual corrosion problems in our met- 
allurgical and chemical laboratories. 


Thus, Scovill is ready to meet your 
condenser tube requirements by manu- 
facturing tubes in a complete range of 
sizes and alloys and, in addition to this 
Service in Metals, also offers Service 
in Men and Service in Manuals. 

For further demonstration of Service 
in Manuals, including more detailed 
discussion of the Do’s and Don’t’s 
mentioned above, write for a free copy 


of “‘Condenser Tube Booklet”, address- 
ing Scovill Manufacturing Company, 
13 Mill Street, Waterbury 91, Conn. 


MANUFACTURING COMPANY 


(= 
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SCOVILL CONDENSER TUBES 


ONE PRODUCT...THREE SERVICES 


Service in Manuals...Service in Metals... Service in Men J 
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WATERBURY, CONN, 
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The turbine blades were pitted 


Serious corrosion developed in a turbine 
in a New York brewery. A private water 
consultant and a consulting engineer both 
laid the blame on chloride in the boiler 
water, claiming that this was carried over 
into the turbine with the steam. They 
were forced to this conclusion because 
they took it for granted that the corrosion 
occurred during the operation of the turbine. 


Hall engineers, however, had tested the 
steam and found no carryover of chloride, 
so they knew that corrosion occurred during 
stand-by. Examination had showed con- 
siderable moisture in the turbine during 
"stand-by condition. 


A check for possible sources of moisture 
revealed evidence of leakage of 400 lb. 
steam and of 60 lb. steam, but the major 
source was found elsewhere. The leak-off 
connections on the carbon seal rings 
drained to the barometric condenser hot- 
well. The end of the drain was well below 
the surface of the salt water in the hot- 


HALL SYSTEM 


well, and there was no check valve in the 
line. 


Thus, every time the turbine was shut 
down, hot salt water was siphoned back 
into it. 


These conditions were readily corrected, 
the turbine was kept dry during stand-by, 
and the trouble stopped. 


The alternative proposal, based on the 
assumption of chloride carryover, called 
for the installation of an evaporator to 
supply the whole system with distilled 
water: -a procedure which would have 
been both expensive and ineffective. 

Hall service engineers take nothing for 
granted. They check all factors involved in 
boiler performance and, in the event of 
trouble, trace that trouble down to its 
source. 


Every plant that generates its own steam 
power can profitably use Hall Service. 


Write us for full information. 


of Crile: Maier 


HALL LARCRATORES, INC. - HAGAN BUILDING - PITTSBURGH 30, PA. 


A subsidiary of Hagan Corporation 
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SIPHON LINE FROM HOT-WELL TO 
TURBINE DURING SHUT-DOWN 


WoRRY ABOUT coalavail- 
ability and prices? Here’s a stoker that efficiently 
burns so many kinds and grades of sotid fuels, 
that you can easily keep up with changing condi- 
tions while producing more steam at lower cost. 


It’s the A. Perfect Spread Stoker, a compact, 
completely automatic fuel-firing unit for high or 
lowest grade coals, coke breeze or sawdust. You 
can even burn corn cobs, hogged fuel, wood 
refuse, plant refuse and by-products. for still 
greater economy. 


This dependable, extremely quiet-running 
stoker has many more features that may fit per- 
fectly your present and future needs. Because its 
advanced design is “streamlined” in appearance, 
principle and operation, it also “‘streamlines” 
your fuel bills and boiler room practices. Be sure 
to get all the details. Write today for the A Per- 
fect Spread Stoker bulletin. 


If Your Steam Requirements Call for 175 
H. P. up to 200,000 lbs. per hour— 


YOU NEED THIS BULLETIN 


Writeus. 2400 Aramingo Ave., Philadelphia 25, Pa. : 


» 
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iT COSTS NOTHING 
TO FIND OUT HOW TO... 


Ir COSTS — consistent with “dependability and 
quality—are to be the basis of your new power 
plant equipment, then you want to know how to 
save on stoker installation and operation, while 
producing more steam more economically. 


You may find the answer to your specific prob- 
lems in the improved Taylor Stoker—a stoker 
l with many new features and advantages supple- 
menting its time-tested and proved principles of 


combustion. Each of these improvements is worth 
studying in detail . . . for details often mean the 
difference between choosing a stoker for the job, 
and choosing the dest stoker. 


The new Type “R” Taylor Stoker booklet 
costs you nothing and may save you much. Write 
for it today ... it will be sent without delay. 


cal is pre vented 


ing” i he. ‘or 


IF YOUR Steam Requirements Call for 
, 20,000 to 500,000 Ibs. per hour— 


YOU NEED THIS BOOKLET 


Write us. 2400 Aramingo Ave., Philadelphia 25, Pa. 
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HIGHEST 


POWER-LOAD 


CAPACITY 


ever built into 
a transmission 


belt! 


FOR HOSE, BELTING, 
MOLDED GOODS, PACK- 
ING AND OTHER INDUS- Se 
TRIAL RUBBER PRODUCTS 7s 
built to the world’s highest 
standard, phone your near- 
est GOODYEAR INDUS- 
TRIAL RUBBER PRODUCTS 
DISTRIBUTOR. 


heavy-duty generators, compressors and other 
tension drives no belt can equal Goodyear’: ney 
COMPASS Steel Cable transmission belt in power-load 


capacity. 


Built on the time-proved COMPASS principle — by 
sinewed with endless multiple-strand steel cables in place 
of cotton cord — this new belt is by far the stronges: eve; 
developed for service on “killer” drives. It withstand 
greater shock loads and higher tensions; has a longe 
flex-life than any multiple ply fabric-bodied belt — and 
is truly stretchless. 


This means troublefree performance on present belt. 
eating drives. It means you can handle higher peak joad, 
greater overloads without constant take-ups. And it mean 
new equipment can be set up more compactly on shorte; 
centers. Only Goodyear can offer such a belt becauce the 
COMPASS principle is patented by Goodyear. an 
because Goodyear has the longest successful experience in 
building steel cable belts. 


For complete information on this new Goodyear “first.” 

consult the G.T.M. — Goodyear Technical Man — or write 

Goodyear, Akron 16. Ohio. or Los Angeles 54, California. 
Compass—T.M. The Goodvear Tire & Rubber Company 

Ss. Specify Goodyear Compass Cotton 

Cord belts for regular-duty drives. 


q const “RUBBER PRODUCTS 


TRANSMISSION BEL 


of belt axis is twisted in opposite 


ee Cable belt is bodied with multi- 
strand airplane-type cable spi- 
"splice. Cable on opposing sides 
te REATEST Naw 
EIN // 
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Fastest mounting and demounting sheave on the market, 
the new “Magic-Grip” costs you nothing extra. 
Remove three capscrews from Insert two capscrews in tapped Remove sheave from shaft. 
bushing collar. A handy wrench holes. As screws are turned, they Requires no mallet, no prying, no 
— supplied with each sheave — is become levers . . . automatically bulging muscles. You just slide 
the only tool needed to remove Allis- breaking tight grip of tapered split bush- the sheave off . . . smoothly, — It 
Chalmers’ new“‘Magic-Grip” frommotor ing on sheave and shaft, Entire unit is costs nothing extra! Send for B6310, 
or machine shaft quickly and easily. then ready for removal, Allis-Chalmers, Milwaukee 1, Wis. 
A 1770 
Allis-Chalmers Texrope 
1945 
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STOCK AND SHIPPING ROOM 460 feet 
long with a 31 foot ceiling is a whale 
of a heating job— but we licked it with 
jvst 8 giant Sturtevant Heaters produc- 
ing a total of 6,800,000 btu. 


DYEHOUSE ranges and other vapor-produc- 2s, BOTTLING PLANT hands the job of 
ing processes create a tricky heating prob- OCa heating the entire plant to Speed 
lem —that Sturtevant solves —cuts fuel bills Heaters — producing balanced heat 
in the bargain with a Unit Heater and and making every ounce of steam 
Vapor Absorption System. pay off. 
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MACHINE SHOP heating job is handled by 
two large Sturtevant Systems—on opposite 
walls—special nozzles distribute heat effici- 
ently, fuel costs are minimized. 


AIR 
CONDITIONING 


DRYING 


SEWAGE PLANT calls for a combined heat- 
ing and ventilating system where recirculat- 
ed room air is blended in the outside air to 
minimize heat load. 


MECHANICAL 


DRAFT 


—— 


4 


Sy, 


- 


DUST 
AND FUME 
CONTROL 


ASSEMBLY PLANT with high saw- 
tooth roof conserves heat when Speed 
Heaters are strategically located in 
accordance with size and shape of 
the area, proper paths of heat travel. 


N.Y. NAVY YARD makes use of almost every 
type of heating strategy—from a hot blast 
central system to special portable heaters 
used during ship construction. 


e 

The important question to ask about any heating 
installation is “Will it pay?”...That’s why we talk 
heating with this basic concept in mind — that every 
Sturtevant job must profit the user. No wonder business 
leaders everywhere call us in on heating problems — 
and say “ace high” to Sturtevant’s economy-minded 
engineering. Sturtevant makes ai// types of heating 
units and systems —so we play no favorites. Our 
advice is always based on what’s most economical for 
you. And Sturtevant is ready now to work with your 
planning committee to get engineered air recommen- 


f 

; dations down in black and white — ready for budget 

it approval — and ready for action on conversion day. 

" STURTEVANT COMPANY 
Hyde Park Boston 36, Mass. 
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WITH REPUBLIC ELECTRUNITE BOILER TUBES 


Every day that a boiler is down for 
retubing, it costs you real money. 
So get it back into operation in a 
hurry. And Republic ELECTRU- 
NITE Boiler Tubes will help you. 


s ELECTRUNITE Tubes slide in freely 
— because they’re uniform in size 
and diameter. Every ELECTRUNITE 
Tube rolls in smoothly and beads to 
a tight joint—because it is full nor- 
malized throughout, insuring free- 
dom from hard spots in the metal, 
and because it is uniform in wall 


thickness and ductility. 


These tubes are free from scale and 
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corrosion-inviting scale pits. They 


are as clean and free from defects 
inside as out — because the inside 
surface is open to inspection before 


forming into a tube. 


Thirteen years of service and more 
than 120,000,000 feet of ELEC- 
TRUNITE Pressure Tubes installed 
have written the story of their 
safety and economy on the records 
of ELECTRUNITE USERS. 
They can do the same for you— 


and we’re ready to tell you how. 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION + CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, New York 
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ABOVE —Prefabricated Bailey Boiler Control Panel 
as installed aboard a vessel of the Merchant 
Marine; and as piped and wired ready for ship- 
ment from the factory. 


BELOW— Installation view of Bailey Boiler Panel 
for coordinated Control of Combustion, Feed 
Water, and Steam Temperature. Rear view of right 
hand section shows prefabricated piping and’ 
wiring before shipment from the factory. 


cr 
‘BOWER METERS + MULTI-POINTER FLUID METERS RECO OR DERS + SUPERHER 
PC 
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PREFABRICATED BAILEY CONTROL PANELS 
Cut Installation Time, Forestall Piping and 


Errors, Insure Use of Suitable Materials, Present 


Finished Appearance, Reduce Total Cost, and Simplify 


Field Engineering ... 


Prefabricated Bailey Control Panels are welcome 


equipment to the erection crew and to the engineers 
responsible for installation. = 


Each panel comes neatly wired and piped with all 
connections thoroughly checked by trained instrument 
mechanics. Small units such as switches, signals, valves 
and relays are mounted and connected ready for 
action. Cut-outs, drilling, and all necessary connec- 
tions are provided for meters which must be shipped 
unmounted. These are mounted after the panel is 
secured in its final location. 


Prefabricated Bailey Control Panels may include not 
only interconnecting air-operated control piping, but 
instrument connections, and electrical wiring as well 
if desired. The installation of all this wiring and piping 
at the same time according to a coordinated plan 
insures a neat appearing finished product with an 
orderly arrangement of all connections. 


Instrument piping, outgoing air-control lines and elec- 
tric wires are attached to convenient terminals and 
tagged to insure proper connections. 


The Bailey Engineer in your community will be glad 
to help you apply the time and money saving features 
of prefabricated control panels to the particular 
requirements of your plans for new construction or 
modernization. 


Ao 

BAILEY METER COMPANY 

1036 IVANHOE ROAD 8 CLEVELAND 10, OHIO 
Bailey Meter Company Limited, Montreal, Canada 
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FOR COORDIN ATED 
prefabricated Bailey Boiler Control 3 
panels simplify the coordination of 
combustio™ feed water, steam 
yemperaturer heater levels, pump 
speeds and other related factors * 
which all must be in palance to in- 7 
sure optimum poiler performance 
> 
| 
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EFFICIENCY 
MAINTENANCE 


ODERN features of this complete, pulverized coal- 
M fired steam-generating unit have been engineered 

.by KVS to achieve over-all high efficiency on a 
wide range of coals and to assure close temperature con- 
trol under practically all load conditions. 


Accurate control of superheat and total steam tempera- 
ture is provided by locating the superheater in a separate 
furnace fired by an individual burner. Varying heat output 
of this burner places in the operator's hands effective 
means of regulating steam temperature at any steam flow. 
Automatic regulation of fuel and air to burner makes pos- 
sible the maintenance of uniform steam temperature over 
any range of load and under any load variation. 


Proper coal pulverization for the combustion requirements 
involved in this design, is assured through the use of the 
Kennedy Air-Swept Tube Mill Pulverizer which provides a 
continuous, dependable supply of superfine pulverized coal 
regardless of the quality of coal available, and at lowest 
cost per ton of coal handled. 


Units of this type can be furnished for any capacities, 
pressures or temperatures and are recommended for use 
with bituminous coals. 


PARK AVENUE 
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OANVILLE, PA 


KVS 
PRODUCTS 


Boilers 
Air-Swept Tube Mill Pul- 


verizers 
Fans 
Air Preheaters 
Superheaters 
Economizers 
Water Walls 
Coal Elevators 
Bunkers 
Coal-Weighing Scales 
Ash Conveyors 


KVS 
ENGINEERING 


Kennedy Van Saun offers a 
complete service for the de- 
sign, building and furnishing 
complete, ready-to-operate 
steam generating plants in- 
cluding all necessary com- 
ponents. This service is avail- 
able under one responsibility. 
Your steam requirements will 
have the prompt, careful at- 
tention of KVS Engineers. 


i 
if 
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ANNUALLY ON GOAL ALONE 


we 


MORE STEAM 
SAVING HUNDREDS OF DOLLARS sa 


At Grove Park Inn, Asheville, N. Carolina, Canton Lo-Set- 
Ramfeeds replaced another well known make Ramiged Stoker, . 
saving almost’ 50% of previous fuel bill, as Mr. Roberts. Chiet 
Engineer, reports. The savings resulted not only because more — 
efficient stokers were installed, but also because Canton helped 


re-engineer steam production and use in entire plant — another 
valuable Canton service. 


INCREASED STEAM ‘OUTPUT 
OVER 50% WITH SAME BOILER (sam 


A detailed view of two Canton Vulcan Ramfeed Stokers showing 
the Synchronized Combustion Control panel at right. This large Me 
Eastern rendering plant, Norton and Company, Alexandria, Virginia. im: eae: 
requires a maximum output of steam—depends on Canton Stoker i ile jap 
firing to deliver 200% of the boiler rating. Cantons furnish steam at 
constant pressures, at the same time saving over 25% in fuel costs. 


HIGHEST OPERATING EFFICIENCY. 
WITH LOWEST MAINTENANCE COST 


The E. & W. Dyeing Corporation, Patersan, N. J.. require a huge 
volume of steam for their processing and heating operations. With 
increasing demand upon the two 250 H. P. boilers formerly oil fired. 
the change-over to coal firing with Cantons made possible efficient 
operation at 200% of rating and easily met the higher demand for 
steam, Mr. R. Ulinick, Purchasing Agent for E. & W.. reports “com- 
pletely satisfactory service from the two Vulcan Ramfeed Cantons 
with no repairs necessary since installafion.” Another example of 
Canton’s dependable service and worthwhile savings. 


CANTON eee ONLY STOKER 4 
Guaranteed § YEARS 


Canton buyers receive this added Bond of Insurance against 
DEFECTS—and even WEAR itself. This is the best reflection of 
Canton in-built ruggedness and durability that means long stoker 
life and dependable operation. 
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FUEL AND MANPOWER 
SAVINGS MORE THAN PAY 
FOR CANTON INSTALLATIONS 


Fuel burning efficiency has never been 
more important than in the present emergency. © 
Hundreds of Canton Stoker installations are ae 
making new records for saving fuel and man- Dat 
power . . . keeping maintenance 
costs low. Canton Stoker's cooperative CANTON LO-SET 
engineering, proper installation and Designed fer 
trouble-free performance enable you to space. Saves costly 
count on fuel and manpower savings that Poller 
make the investment quickly self-liqui- 
dating. 


54 Types AND SIZES 
OF CANTONS TO MEET 
EVERY NEED up to 800 H. P. 


Every Canton Stoker installation is engi- 
neered for the specific job. The 


completeness of type and size range CANTON VULCAN 
(with Canton’s dependable Synchro- 
nized Combustion Controls) assures heaviest industrial ff 


i loads continuously. 
successful, economical performance. 


After thorough analysis of your needs 
by Canton engineers, you select the Canton 
mode] that will certainly meet all requirements. 


H 
Les 
‘ 
a 
} 


CANTON STORER CORPORATION 


741 ANDREW PLACE, S. W., CANTON, OHIO 
Gentlemen: 


“SEND FOR COMPLETE FACTS NOW 


.--Please send all descriptive literature at once 


: .--Have a CANTON Engineer interview us immediately 
Informative bulletins are available for detailed in- 


formation on all Canton Stoker models. Our staff of 
Field Engineers is at your service for Free Consultation Company ------------------------------------------ 
on Combustion Problems. Use the coupon or write. wire 
or pho today. ° 
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FOR THE 


EVERY SUNDAY NIGHT 


30 


DIESELS 


BIG JOBS 


(; IANT 30-ton trucks, like the 150-hp. Diesel-powered Mack in the 
J picture, are coming more and more into use for off-highway haul- 
ing on big construction jobs. Here, as on so many other jobs that call 
for an extra measure of sturdiness, dependability and economy of 
operation, Diesels are in widespread use. 

Around the world, operators of Diesel engines large and small, 
stationary, mobile and marine, know the importance of effective lubrica- 
tion ia maintaining efficient, trouble-free operation. They know, too, 
that Texaco Ursa Diesel lubricants are unexcelled in assuring this. 

Texaco Ursa Diesel lubricants constitute a complete line of oils. 
There is one to meet the lubrication requirements of every type of 
Diesel engine. They increase the life of rings, pistons, liners and bear- 
ings by preventing scuffing, ring-sticking, sludge and corrosion. Because 
of these benefits— 


More stationary Diesel hp. in the U. S. is lubri- 
cated with Texaco than with any other brand. 


A Texaco Lubrication Engineer, specializing in Diesel lubrication, will 
gladly recommend the most suitable. type and grade of Texaco Ursa 
Diesel lubricant for your engine. Phone the nearest of more than 2300 
Texaco distributing plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New York 17, N. Y. 


FREE: “Diesel Operation” — fully illustrated, 112- 
page book of facts and figures. Shows simply and 
clearly relation of fuel and lubricants to operating 
efficiency of Diesel engines. Write for your copy 
today. 


TUNE IN THE 
TEXACO STAR 
THEATRE WITH 
JAMES MELTON 


d » 
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. This VU unit, subject of the report on the opposite page, was designed to produce, at maximum con- 
tinuous rating, 75,000 Ib of steam per hr at 250 psi and 545 F total temperature. The unit is fired by 
both pulverized coal and blast furnace gas, employing these fuels separately or in combination, as desired. 


VU Units meet a wide range of requirements . 


VU Steam Generators are in service for capacities ranging from 20,000 Ib to 300,000 
Ib of steam per hour: design pressures up to 1,000 psi; total temperatures as high as 
915 F. Designed for firing with pulverized coal, oil, gas or combinations of these fuels; 


. also adaptable to all types of stokers. 
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FIELD REPORT ON ANOTHER C-E INSTALLATION 


The evidence left inside a boiler after long, continuous operation tells a significant 
story. Here is the inside record of a C-E Steam Generator, Type VU, shown on the 
opposite page, in one of the plants of a large Pittsburgh chemical company. Eleven 
months after its installation this unit was shut down for the first time, and then only for 
State and insurance inspection. The inspection showed: 


_ A constant water line across full width of drum; variation of only 1 to 2” 
from normal water level. 


A light, easily-washed-off phosphate coating on drum, steam washer and 
boiler tubes. 


Slight deposits in water wall tubes and headers. No turbining required. 


Light ash deposits on furnace walls. Tubes, fins and exposed refractory in 
excellent condition. 


Soot blowers and baffles in fine condition. All boiler passes clean. 


Normal, moderate wear of Bowl Mill. Exhauster blades and liners re- 
placed although still good for additional service. 


That is the inside story of a VU Steam Generator. During 11 months of continuous 
service, operating with 100% feedwater makeup, it produced 402,244,000 Ibs of steam 
at an average rate of 50,000 lb per hr every hour of the entire period. It tells why 
these C-E Units can be depended upon for a notably high use factor and low mainte- 
nance. No user can get more out of a boiler than its manufacturer puts into it, and the 
foregoing evidence that these desirable qualities are virtually built into VU Boilers 


) is further substantiated by the long and excellent performance records of hundreds of 
VU installations in all types of industry throughout the country. A-862 


©0 MADISON AVENUE, NEW YORK 16,.N. 
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C-E PRODUCTS INCLUDE ALL TYPES OF 
4 2  ECONOMIZERS AND AIR HEATERS 


MILLIONS operat 


A 


Daily demonstrating 
their remarkable stamina 
in severe repetitive service 


HESE new contactors meet the 

most severe requirements of high- 
voltage motor-control service. Their 
design gives them a mechanical life 
of millions of operations. Contact- 
tip life of many times the life of 
comparable oil-immersed tips makes 
these air-break contactors the logical 
answer for any severe duty—in steel 
mills, rubber mills, etc. The current- 
limiting fuses, Type EJ-2, are an 
especially important feature. They 
operate in a split cycle. When a short 
occurs, they cut off the rise in current 
in less than a quarter cycle, and clear 
it in less than a half cycle—long 
before the short has had time to 
harm the contactor or motor. 


Here are 3 other important advantages 
1. Personnel protection -Totally 
metal-enclosed, Limitamp controls 
give protection to operating per- 
sonnel. 


BONDS you 


GENERAL 


2. Overload protection—lIsother- 
mic overload relays, calibrated 


accurately against actual motor j 


characteristics, protect the motor 


from overheating due to sustained § 


overloads or single-phasing. 


3. Undervoltage protection—All 
Limitamp controllers can be fur- 
nished with instantaneous or time- 
delay undervoltage protection. 


YOU’LL WANT TO KNOW all 
about this motor control. How 
separate compartments for the 
high- and low-voltage circuits pro- 
tect the operator. How a group of 
these starters can be fitted to- 
gether to give you a neat, compact 
control panel. Our local sales 
engineers will be glad to help you 
select a control to fit your appli- 
cation. General Electric Company, 
Schenectady 5, N. Y. 


can--and keep all you buy 


ELECTRIC 


INDUSTRIAL 
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REDLER shown elevating coal from cylindrical bin to point in front of stoker hoppers 
where two-way spout regulated by S-A Rack and Pinion Gates distributes required 
amount of coal to each stoker. 


In these cramped quarters, compactness of coal conveying 
equipment was essential and an S-A REDLER Conveyor-Ele- 
vator, requiring a very minimum of space compared to con- 
ventional conveyor types, was the answer. Coal is conveyed 
from bin to two stoker hoppers with sealed REDLER casings 
preventing the escape of coal dust into the boiler room. 


When handling problems are made more complicated by 
local conditions ...such as the close quarters in this boiler 
room...access to the right equipment installed right pays 
extra dividends. Write for information on a modern 
REDLER Coal Handling system for your plant. 


TEPHEN DAMSON 


RIDGEWAY AVENUE, AURORA, ILLINOIS MFG. CO. LOS ANGELES, CALIF. * BELLEVILLE, ONT. 
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BULK. MATERIAL HANDLING EQUIPMENT | 


It seems incredible. But the fact is that each of the 
two factory-built G-E unit substations you see above 
handle one-third more power than the entire conven- 
tional (gingerbread) layout at the top of the opposite 
page. They do it with lower electrical losses, and 
afford greater protection for personnel. Installed as a 
part of a well-planned, modern power-distribution 
system, they help to assure greater continuity of power 
to every point of use. 

G-E unit substations practically eliminate the man- 
power problems of assembly on the job. They come 
ready to connect, combining the necessary trans- 
forming capacity, cable-termination facilities, and 
high-voltage and low-voltage switchgear. The trans- 
former section of each unit is sealed against dirt and 


OMPACT, self-contained G-E unit substations 


are ‘‘strong points’’ of modern power distribution 


dampness. With Pyranol*, which can’t burn, these 
substations can go anywhere, outside or indoors. The 
metal-clad switchgear isolates each circuit and circuit 
breaker in a separate, grounded compartment. Ver- 
tical-lift breakers have interrupting capacity fully 
adequate for any emergency. 

A plant power system that combines several unit 
substations close to the load centers is highly flexible. 
Increased loads can be met, step by step, with dupli- 
cate units. And war-plant records of “unit subs’ in 
service show unusual savings in maintenance and man- 
hours. Ask your G-E representative for the story. 
General Electric Company, Schenectady 5, New York. 
*Trade-mark Reg. U.S. Pat. Of. 


Buy all the BONDS you can—and keep all you buy 
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WHAT A CONTRAST between the two modern G-E unit substations on the opposite 
page, which serve nine 300-hp pump motors, and the layout above, which serves 
only three 500-hp pump motors. Yet even the gingerbread substation above affords 


better protection than many old-time “briar-patch” installations still in service. 


INDOORS, EVEN MORE ADVANTAGES are made possible by G-E unit substations 


combined in a co-ordinated, load-center distribution system. They can be placed in 
factory work-areas, thus keeping short the heavy-copper secondary circuits, and 
overcoming voltage-drop problems economically. Unlike open switchboards and 


oil-cooled transformers, they need no isolation wards indoors. 
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A Republic combustion control system operates the three _year of operation this new plant provided heat for 
boilers in this new power plant which supplies all the —_ percent more building space, generated 114.3 pet 
steam and power for a large university. During the first —_ more electric power but consumed 9.86 percent less 
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Control 


TO INCREASE TODAY’S STEAM PRODUCTION 


The installation of Republic automatic controls on your 
hoiler (or boilers) will enable you to: — 


SAVE FUEL by automatically maintaining highest 
combustion efficiency. 


INCREASE STEAM OUTPUT by operating the 
boilers at test efficiency 24 hr. a day, 7 days a week. 


CONSERVE MANPOWER by automatically perform- 


ing the many routine repetitive adjustments. 


REDUCE OUTAGES by maintaining uniform operat- 
ing conditions and thereby prevent the chain-of-event 
type of trouble that frequently developes as a result 
of incorrect boiler operation. 


An automatic combustion control system, as designed 
and built by Republic, will help you meet today’s 
need for more steam and tomorrow’s need for lower 
steam costs. 


The Republic combustion control is a unified system 
controlling simultaneously, in measured quantities and 
in correct proportions, the fuel and air input to the 
boiler. It increases or decreases the fuel and air supply 
tothe boiler in the correct amount to maintain constant 
steam pressure and in the correct ratio to maintain max- 
imum combustion efficiency. It not only checks 


operation but automatically makes necessary correc- 
tions of individual factors before faulty operation has 
achance to develop. 


The difference between such a control and an assembly 
of uncoordinated regulating devices is comparatively 
‘mall in equipment but great in principle. Merely to 
provide automatic operation of a number of individual 
device is not enough. 


for 


TO DECREASE TOMORROW’S STEAM COST 


CHECK THESE FEATURES 


Built into the Republic combustion control systems 
are many features that enable it to fulfill all the con- 
ditions of theoretically perfect combustion control 
and still meet all the demands of everyday operation. 


Check the following features against your list of 
“musts” for a perfect combustion control system. 


CENTRALIZED CONTROL: The operation and 
control of the boiler or boilers is centralized at the 
master controller. 


FUEL-AIR RATIO INDICATOR: The master con- 
troller is provided with mercury manometers which 
indicate the measured fuel and air inputs to the boiler 
and the fuel-air ratio. 


FUEL-AIR RATIO ADJUSTMENT: A _ handwheel 
on the front of the master control panel provides a 
convenient means for adjusting the fuel-air ratio. 


ALL BOILER RATINGS: Maintains proper fuel-air 


ratio over the entire range of boiler ratings. 


CONSTANT STEAM PRESSURE: Maintains the 
plant steam pressure within narrow limits of variation 
by proportioning the fuel and air inputs to the load. 


LOAD DISTRIBUTION: Provides a means of dis- 


tributing the load among the boilers as desired. 


MANUAL CONTROL: Boiler ratings can be con- 
trolled manually by a handwheel located on the front 
of the panel. 


Find out about Republic control systems. One of our 
engineers will be glad to consult with you at any 
time. Write us today. 


2240 Diversey Parkway 
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HAYNES Ste..ite Cobalt-Base Alloys 
1 


6 Cast 
Rolled 


47,000 
105,000 
130,000 


12 


76,000 


Star J-Metal 


65,000 


98M2 


63,000 


C40 to C46 


C48 


Cél 


C62 


HASTELLOY Nickel-Base Alloys 
B Cast 
Rolled 


80,000 
135,000 


B96 
B98 


C Cast 
Rolled 


76,000 
120,000 


D Cast 


38,000 


B93 
B90 


C53 


HAYSTELLITE Tungsten-Base Alloys 


Between 9 and 10 
Moh's Scale 


HAscROME lron-Base Rod 


C40-50 after peening 


Castings ... A wide range of 
castings can be supplied in: 
Haynes Alloys 6, 
Star J-Metal, 98M2, 93 
Alloys B, C, D 
Tungsten-Base 
Alloys 


Rolled Forms , . . Sheets and 
plates are made from: 
Haynes Alloy 6 
Alloys B, C 
Hot-rolled bars are supplied in: 
Hastetioy Alloy B 


Welding Rods for apply- 
ing a wear- and corrosion-resis- 
tant alloy coating to other metals: 
Haynes STevuite Alloys 1, 6, 
12 
Alloys B, C, D 
HAYSTELLITE Alloys 
Hascrome Rod 
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| 40,000 | Yes Yes | 
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Available in a wide range of 
properties and forms to resist wear, 


corrosion, and heat... 


Excellent 
Haynes STELLITE alloys are specially made to meet 


Excellent the requirements of industry’s most difficult appli- 


ecto cations. They are hard, tough, and heat-resistant 


_| and are used for those parts of equipment and ma- 
| Excellent 


chines that are most subject to wear and corrosion. 


ieomnen The chart at the left describes some of these alloys 


and their significant properties. Sketched below are 
ee some of the forms in which they can be furnished. 


wail a nee For further information, write for the booklet, 


“Properties of HAYNES STELLITE Alloys.” 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 
UCC) 
_| 8 | General Office and Works, Kokomo, Ind. 


Chicago—Cleveland—Detroit—Houston—Los Angeles—New York— 
San Francisco—Tulsa 


Metal-Cutting Tools ... 
made from Haynes STe.uite Al- 
loys, known for their red hard- 
ness. These tools take heavy cuts 


BUY UNITED STATES WAR BONDS AND STAMPS 


Haynes Star J-Metal 
Haynes Sre.ute Alloy 98M2 
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FOR USE ONLY IN 


, REMOTE READING $4 
WATER'LEVEL INDICATORS 


@ On the panel board, EYE-HYE takes its place with 
instruments. The face plate mounts on the front, pro- 
truding only three-quarters of an inch. Tubes may be 
offset to clear other instrument mechanisms in the rear. 


@ EYE-HYE may be mounted on a wall or gird 
on a specially constructed stand or panel, if noth 
on the main instrument board. It is usually hun 


its window about five feet from the floor. 


Z 
7 
Mf 
Gx Ae Uo TRADE Marx 
We 
be Reliance 
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EYE-HYE the Secret its 


Dependable Accuracy 


THE ALL-HYDROSTATIC, REMOTE- . 
READING WATER LEVEL INDICATOR 


all engineers understand—the hydrostatic U- 
tube. Simply a glass of water and a few ounces 
of Vizzene* in a manometer of sturdy design, 
EYE-HYE gives you the dependable accurate 
indication you demand for safe operation of 
‘ your boilers. 


1 ¢ EYE-HYE works on a basic law of physics that 
3 
i 


: WE There are no mechanically or electrically oper- 
1 ated parts to wear, stick or get out of adjust- 
| ment. Hydrostatic operation throughout means 
/ freedom from worry as to calibration or need 
for frequent maintenance. Accuracy is further 
enhanced by the Reliance patented Unitemp 
which compensates for temperature variation 
throughout the indication range. 


About Vizzene Fluid 

f not ph 

y bum MT his is an exclusive bromine compound, insoluble 


n water, developed for use in EYE-HYE after long 
esearch—is not available for any other purpose. 
izzene is made in various specific gravities for 
elective use in best meeting the factors of calibra- 
ion. It is non-inflammable, has a boiling point 
bove and freezing point below water, is non- 
Njurious in handling. Vizzene is obtainable only 


tom Reliance or authorized sales representatives. 


The convenience of reading your water levels 
in the EYE-HYE works wonders in operating 
efficiency. The indicator is placed where oper- 
ators are bound to see it frequently; the illumi- 
nated green indicating fluid provides a mis- 
take-proof reading that duplicates the familiar 
boiler gage glass. Two flexible tubes form the 
easily installed connection between EYE-HYE, 
located on panel board or wall, and the boiler 
drum. Can be located below or above the boiler 
or other tank or vessel for which a dependable 
double check is desirable... Plan now for the 
efficiency of remote water level supervision 
guaranteed by positive hydrostatic action. Write 
for full information about Reliance EYE-HYE. 


RELIANCE GAUGE COLUMN CO. YE-HYE 


CLEVELAND, OHIO PATENTED 


MODEL NO. SERIAL NO. 
VERTICAL WATER LeveL INS. W. S. P. 


Use ONLY VizzeNne In THis Gace 
PATENTS NO. 1,665,667 - 2,068,135 OTHER PAT’S PENDING. 


@ The more than 5000 in use prove the reliability of EYE-HY E's 
hydrostatic U-tube design. Their dependable performance is 
known on land and sea, on pressures as high as 2000 pounds, and 
even under vacuum. All leading power authorities have given 
EYE-HYE their approval. 
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HE GIVES LUNKENHEIMER 

VALVES SOMETHING OTHER VALVES 
HAVEN'T GOT 

He machines body guides down to precision 
tolerances, assuring a perfect guide for the 
disc and creating a positive center line on 
which all subsequent machining operations ore 
based. This keeps the disc from dragging over 
seat ring faces when valve is opened or closed, 

preventing abnormal wear and leakage. 


PRECISION MACHINING THE 
BODY FOR SEAT RINGS 


is precision work to the ‘‘nth'’' degree, for this 
operation makes inserting the seat rings in a 


lunkenheimer gate valve simply a matter of 
screwing them into position. 


Parts can be re- 
placed without any machine work or special 
fitting. 
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@ The smooth-working efficiency 


and low maintenance cost of Lunk- 
enheimer Valves were not “made in 
a day”. Behind this superior per- 
formance and economy lies long 
experience, and an ideal of preci- 
sion which guides every operation 
from design to final assembly. 
Lunkenheimer Valves have a 
streamlined simplicity of 

design . . 


.@ minimum of 


BRONZE, IRON, STEEL AND 

CORROSION RESISTANT ALLOY 

VALVES, 125 TO 2500 LB. S.P.; 

BOILER MOUNTINGS, LUBRI- 

CATING DEVICES, AIRCRAFT 
FITTINGS 


VALVES 


945 
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working parts, each part of extra 


strength, correctly proportioned and 
perfectly balanced. This assures 
longer life with ee least trouble 
and maintenance expense. 

A Lunkenheimer Distributor is lo- 
cated near you, equipped and ready 
at all times to help you solve prob- 


lems of maintenance or operation. 


14 OHIO. U.S. A. 
CHICAGO 6 
PHILADELPHIA 7 
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LUNKENHEIM 
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CINCINNATI 
NEW York 
BOSTON 10 
. EXPORT DEPT. 318.322 HUDSON ST.. NEW YORK I3.N.yY, . 
45 


| PUMP TIPS FROM ALLIS-CHALMERS—ONE IN A SERIES ]} 


How 


make WEARING RING 


Ns NEW PUMP you buy is guaranteed to deliver its rating in capacity 
and head. But whether it retains its actual capacity depends to a 
great extent on the condition of its wearing rings. For when rings are 
worn thin, liquid leaks through the enlarged clearance between impeller 
and casing — seriously reducing capacity. 


One of the major causes of excessive ring wear is misalignment. So 
serious can it be, that Allis-Chalmers engineers were led to develop, for 
many applications, the “Electrifugal” pump — in which both impeller 
and motor are mounted on one shaft and in one frame. This unit-design 
prevents parts in the pump’s closely fitted body from getting out of 
‘kilter” ... helps you get longer life out of wearing rings. 


However, regardless of whether you have a unit-design or separately 
coupled pump and motor, here are a few tips which will help you get 
longer wear from rings in your pumps... 


> Never allow a pump to run dry 
— either through lack of proper 

riming when starting, or through 
oss of suction when operating. Re- 
member . .. water is a /ubricant be- 
tween rings and casing. 


> Examine wearing rings at regular 
intervals. When new, rings in the 
smaller size, more commonly used 
pumps should have a diametrical 
clearance of about 0.006 to 0.008 
inch on cold liquid service, and 
about 0.010 to 0.012 on hot liquid 
service. When ring clearance be- 
comes 0.020 to 0.030 inch on the 
diameter it is more economical to 
replace rings than to pay for power 
lost in leakage through them. 


>Gritty liquid or foreign matter in 
liquid accelerates ring wear. If 
condition exists, provide intake end 


of suction piping with a suitable 
screen to filter out abrasive materials. 
> Watch a alignment. Exces- 
sive strains from suction or dis- 
charge piping can and do distort 
casing. earing rings protect 
pump from serious damage in this 
event by themselves taking the wear. 
However, before installing new 
rings, be sure to check into the 
source of distortion. 


bSend for your free copy of 
“Handbook for Wartime Care of 
Centrifugal Pumps”. This valuable 
booklet applies to a// makes of 
pumps; contains no advertising. 
Contents include: tables of friction 
losses; guide to locating trouble; 
wartime maintenance schedule. 
ALLIS-CHALMERS MrFc. Co., MIL- 
WAUKEE 1, WISCONSIN. A 1756 


p Tune in the Boston Symphony, Blue Network, every Saturday at §:30 pm, EWT. 


Allis-Chalmers builds all 
types and variations of 
pumps shown at right. Ca- 
pacities from 10 to 150,000 
to 2500 Ibs. 


4 


Wearing rings on Allis-Chalmers 
““Electrifugal’’ pumps are located 
on both sides of impeller — 
protecting casing and cover from 
wear. Their construction depends 
on the exact nature of the liquid 
to be pumped. They may be 
bronze, stainless steel, monel 
metal or other material with in- 
herent ability to resist destructive — 
action of a specific liquid. 


ALLIS-CHALMERS PUMPS 


Axial Flow 
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j | STEAM 
GENERATING 
UNITS 


...to design 
this boiler! 


lr TOOK OVER 30 YEARS and plenty of 
engineering courage to develop the mod- 
ern Springfield boiler. In order to bring 
about higher efficiencies, faster steaming, 
greater responsiveness to load change. 
longer life of parts with less frequent and 
easier maintenance, Springfield engineers 
had to depart from previous concepts of 
design. 

The fact that the first modern high ratings 
were accomplished with Springfield boilers 
is evidence of the success of this course. 

For information on units to meet your 
requirements, write: SPRINGFIELD BOILER 
CO., 1953 E. Capitol Ave., Springfield, Ill. 


ANY SIZE 
ANY FUEL 
ANY PRESSURE 


< 
x a 
4 make inge 
F 
20 10 60 : 
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OFFERS COMPLETE COVERAGE 
OF MECHANICAL DRIVE TURBINES 


|| 
, 


Twelve Terry Solid Wheel Turbines, simil 
to the above unit, drive auxiliaries in | 
power house of an east coast refiner. The 
operate with steam at 625 Ibs. pressure 
700° Total Temperature. Eight of the me 
chines exhaust against 125 Ib. back pressure 


Terry Solid Wheel Turbine with Top of Casing The first of these units was purchased in 193! 


Raised. Note the ruggedness and the ease It proved entirely satisfactory so that os t 


with which the interior parts can be inspected ay Manny re duplicate Terry's 


— one of the country's leading oil companies 
employs 308 of these units for driving various 
types of refinery pumps. Full details are 
available in Bulletin $-116. 


TERRY STEAM TURBINE 
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1200 Horsepower Terry Multi-stage Turbine. 
Units of this type are employed extensively 
for driving large refinery pumps. The units 
may be designed for non-condensing, con- 
densing, mixed pressure, or bleeder opera- 
tion. a may be equipped with constant 
speed or variable speed governors, remote 
speed controls or with special governors to 
meet unusual requirements. Ask for Bulletin 


SR-114, 


tial Flow Impulse Terry Turbine — one of a complete line 
built with either two or three rows of blading. These 
is, like all Terry turbines, are the result of over 45 years 
‘successful experience in the manufacture of turbine 
ves exclusively. Completely described in Bulletin $-107. 7.1159 


TERRY SQUARE- HARTFORD, CONN. 
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FLAMENOL 


2 


IN THI 
UNDER FLORIDA’S SUN 


Back in 1937, a large railroad company operating in the South, 
where climate is particularly unkind to cable insulations, decided to 
test the stamina of various types of insulation. Two of the samples 
tested were the usual rubber-insulated types; the third was Flamenol. 
None was protected by braid or other covering, so that insulation 
was exposed directly to sun and weather. 


SIX-YEAR TEST 


OUTSTANDING ADVANTAG 
OF FLAMENOL 


FLAME RESISTANCE—will not support com- 
bustion. 

CORROSION RESISTANCE—immune to ac- 
tion of oils, acids and alkalis. 
SUPER-AGING—will not oxidize, therefore 
highly resistant to sunlight and weathering. 
EXCELLENT PHYSICAL PROPERTIES—mini- 
mum tensile strength, 1,500 Ib per sq in.; 
minimum elongation, 100 per cent. 
CONSTANT DIELECTRIC STRENGTH—re- 
tained at about 720 volts per mil under 
severe operating conditions. 


- SMALL DIAMETER—saves space, and speeds 


wiring. 
SMOOTH SURFACE—facilitates pulling 
through conduit. 


In 1943, after six years of continuous exposure, the three samples 8. poane aga OF COLORS—simplifies circuit j 
were taken down, and examined. The dramatically conclusive 
9 FREE STRIPPING—steps up installation, 
results are shown in the photographs above. Only Flamenol had . 


stayed young! 


avoids weakening nicks on conductors. 


10. WIDE RANGE OF CONSTRUCTIONS—aids 
FLAMENOL RESISTS ACID, ALKALI, OIL, AND WATER 
Before the war, millions of feet of Flamenol cable had already Nl. for braid covering, saves space and weight. 0 


been installed in factories, oil refineries, mines and railroads; places 
where its ability to resist most solvents and heat made it a ‘‘must.”’ 
In the future, this proved-performance cable will find even wider 
fields of application in reducing maintenance costs and minimizing 


shut-downs due to insulation failure. 


Buy all the 
Note, at the right, Flamenol’s operating, installation, and me porte 
maintenance advantages. For complete information, ask our local gad keep all 


office, or write to General Electric Company, Schenectady 5, N. Y. you buy 


GENERAL @ ELECTRIC 


POWER ® April, 


| 
w re on? re out on pet 
| 
2 
3. te 
li 
ti 
5. 
F 
| 
6: If 
| 
n | ry 
FLAMEr ji 
50 


Here's a new way to lick leaking 
joints in high-pressure and high- 
temperature steam lines. 


With Goetze Bellowseal Gaskets, 
line pressure itself maintains the 
tightness of the closure—the higher 
the pressure, the tighter the joint. 
For, as pressure rises, the two plates 
of the Bellowseal are forced apart 
into the packing to form perfectly 
leak proof joints. 


You can get Bellowseals made in 
MONEL to meet all operating ranges 
and conditions. For high-temperature 
of corrosive service, MONEL is par- 
tularly suitable. 


Use of MONEL cancels the threat 
of corrosion or oxidation which could 
Make the seal inoperative through 
Puncture or “freezing” of inside faces. 

MONELalsosupplies the full meas- 
ure of high-temperature strength and 


resilience needed to withstand con- 
stant expansion and _ contraction. 
Moreover, its good welding qualities 
mean perfectly sound welded joints 
—thoroughly free from porosity — 
strong enough to take repeated flex- 
ing. 

And from the viewpoint of the 
manufacturer (who has to groove the 
outer faces) the good machinability 
of MONEL is important, too. 


Thus, in still another power plant 
application, MONEL is used as in- 
surance for long life and trouble-free 
operation. Investigate MONEL and 
all the INco Nickel Alloys whenever 
you need strong metals that fight 
heat, corrosion, wear and fatigue. 


%* As proved in tests using a 6" —400% A.S.A. Van 
Stone flange assembly with flange bolts only 
finger-tight. Gasket showed no leakage during 
cycle changes from 0 to 600 psi steam at temper- 
atures from saturated to 850° F. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York 5, N.Y; 


NICKEL Lid 


MONEL - “*S’? MONEL “‘R’”” MONEL - “KR’’ MONEL - INCONEL - NICKEL - NICKEL 
Sheet ...Strip...Rod... Tubing... Wire ...Castings ... Welding Rods (Gas & Electric) 
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The new GOETZE 
BELLOWSEAL GASKET 


~ consists of 2 discs of 1/16” metal, 


serrated on one face and welded 
together around their outer peri- 
phery. When installing the Bel- 
lowseal, a ring of thin, compressed 
asbestos sheet packing is placed 


_ over the serrations. Then, the joint 


is tightened up with sufficient bolt 


_ force to cause the latter to pene- 


trate the packing. After penetra- 
tion, bolt stress can be reduced 


' to an operating value consider- 


ably lower than that usually nec- 
essary for all-metal gaskets. The 
slight bevel of the inner edges of 
facing discs ensures penetration 
of the pressure between the discs 
and expansign of the gasket. Bel- 
lowseals are made by the Goetze 
Gasket and Packing Co., Inc., 


New Brunswick, N. J. 


(The gasket above was tested beyond 


_ normal operating deflection to show the 


working principle of the new Bellowseal 
gasket.) 
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See how Flexible 
Unit Subs can 


All possible substation arrangements are at your 
finger tips when you use Allis- Chalmers “Unit Sub 
Builder’’ Set to help you plan the right power distri- 
bution system for your plant. What load center unit 


substation arrangement is best for you? 


One incoming line. As in set up 1, equipment 


High voltage switchgear arranged for two incom- 
ing lines, liquid-filled transformer, simplest pos- can have almost any primary metering, relaying. 
However, breaker may be manually operated and 


sible low voltage unit assure extremely dependable 
only potential transformers required as in . . 


power supply. Primary breakers operate electrically. 


% 


+ 


* Common HV arrangement. Auxiliary compart- Load break switch-fuse — throat-connected (3 
ment 1s not required. A set of potential trans- here) or mounted directly on the transformer — 


formers is mounted in a superstructure which can replaces breaker. Where only disconnect switch 
be removed if transformers are not needed. is used, the substation would appear as set up >: 
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Disconnect switch is most common HV arrange- If disconnect switch will break magnetizing cur- 


ment. Requiring back-up protection of a circuit rent only, it requires an interlock. Simplest and 
breaker, it is used with liquid-filled transformer most positive is a key interlock to the transformer 
(above) . . . or dry-type (next illustration) . secondary breaker, as in photo 7. 


Here, disconnect switch may be interlocked with A 750 kva, 240 v transformer wal 50,000 amp 
main secondary breaker. However, all current breakers if direct-connected to transformer. Main 
from the transformer must flow through this breaker, when used (photos 8, 9) must carry 
breaker — requiring a larger breaker as in. 1800 amps, be rated 75,000 amps. 


breaker can handle maximum short circuit of 48,- office for a showing. No obligation, of course. 


Same transformer . . . using cascaded 75,000 amp ‘‘oanhae Allis-Chalmers “Unit Sub Builder” 
main breaker, 25,000 amp feeder breakers. Main Set can help you, call your nearby A-C district 
000 amps. All feeders lose load when one faults. ALLIs-CHALMERS, MILWAUKEE 1, WIS. 


A 1830 
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See your Unit Sub ideas worked out with i 

vitch U Ul er Fist, ‘ y, Blue Network, every 


HAGAN CORPORATION, HAGAN BUILDING, PITTSBURGH 30, PA. 
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HAGAN 
HALL 
BUROMIN 
CALGON 


but the Hagan Control knew better 


IT HAPPENS RIGHT ALONG in a Pennsylvania steel plant, where Hagan 


Automatic Combustion Control is used on soaking pits. 


Large amounts of fuel are needed to bring the cold ingots up to tem- 
perature. After they have been heated, a very small percentage of the 
maximum amount holds the pit temperature at the correct level. When 
fuel demand drops down around 8%, the flow meter registers zero— 
but hour in and hour out Hagan Control continues to supply the right 
amount of fuel to maintain the right temperature. 

Only one thing makes this possible—the Hagan principle that con- 
trolling and recording are separate functions. 

The operation of the Hagan Automatic Combustion Control System 
is dependent on the functioning of a number of coordinated regulating 
machines, each designed for its specific job as a regulator. Its efficiency 
has not been impaired by attempting to make it serve the dual purpose 
of controlling and recording. 

Every secondary recording instrument on the panel can be inaccu- 
rate or out of service without the slightest effect on the functioning 
of Hagan Control. 


Write for full 


COMBUSTION CONTROL 
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always bel 


Class 300-pound Cast Steel Weld- 
ing End O. S. & Y. Gate Valve. 


125-pound Iron Body Bronze 
Mounted Non-rising Stem Gate 
Valve. 


Class 900-pound Cast Steel, Gear Operat- 
ed Gate Valve with welded Bonnet, special 
by-pass and sediment and inspection cap. 


Class 900-pound Cast Steel 
Non-return Angle Valve, 
spur gear operated. 


200-pound Bronze Gate 
Valve with renewable 


disc. 
250-pound tron Body Bronze 125-pound Iron Body Bronze 
Mounted Regrinding Swing Check 


Mounted or All Iron O. S. & Y- 
Valve. Globe Valve. 


P00 
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VALVES 


or the Power Plants 


The “KNOW-HOW” acquired through 98 years 
of making valves—and valves only—has enabled 
POWELL Engineering to design valves to meet 
every problem of wartime flow control. This same 
“KNOW-HOW?” is your assurance for the post- 
war future. Shown here are a few examples of a 
complete POWELL Line especially adapted to 
your industry. As new requirements arise, there’ll 
be POWELL Valves to meet them. 


The Wm. Powell Company 


Dependable Valves Since 1846 
Cincinnati 22, Ohio 


; 


Class 900-pound Cast Steel Non- 
return Angle Valve, toggle 
operated. ~ 


200-pound Bronze, Globe 
Valve with regrindable, re- 
newable seat and disc. 


125-pound Iron Body Bronze c — 

lass 1500- d Cast St 
aated or All Iron O. S. & Y. Welding End 0. Ss. @ Y. pee Class 900-pound Cast Steel Weld- 
ate Valve. Vaive. ing End Swing Check Valve. 
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0 LA A L Any unbalanced thrust causes shaft to shift axially, thus regulating flow 


5 AL AN CING through clearance C, thereby controlling pressure against balancing 


disc A and thus automatically returning the pump to a state of perfect 


A ke R A N G f M : N T balance. Note that this hydraulic device leaves no unbalanced thrust 


to be taken up by bearings or other metallic contacts subject to wear. 


BALANCES ALL THRUST 


ELIMINATES SOURCE OF TROUBLE IN HIGH-PRESSURE BOILER FEED PUMPS 


The erosive action of high-temperature feed water in a high-pressure 
boiler-feed pump does not interfere with the operation of the 
De Laval automatic hydraulic balancing arrangement, since the 
automatic action of this device is in no way affected by normal 
wear, as can be seen from the illustration. Its universally trouble- 
free performance has been demonstrated over a period of 30 
years in hundreds of installations, handling feed water up 

to 350° F. and discharging against pressures up to 1600 psi. 
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Two steam power plants are seldom the same. Usually, each has 
its special set of requirements and operating conditions. These will 
govern the equipment selected. But there are certain basic principles, 
common to all, governing the type of equipment. They’ve been 
evolved through experience—and tested in use. 

Whether you're building a new plant or expanding an old one, 
these principles will serve as a valuable guide for your functional 
planning. Westinghouse, builder of the majority of products in a 
modern power plant, is well qualified and ready to place this in- 
formation at your disposal. 
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4 PART ONE 


GETTING STARTED 
Types of Turbines 


Sizes of Turbines 
Turbine Speeds 


PART TWO 


PERFORMANCE DATA 

Basic Operating Conditions 
Deviations in Operating Conditions 
Approximate Over-All Dimensions 
Recommended Condenser Sizes 
Choice of Condenser Size 
Condenser Data Charts 
Condenser Dimensions 
Condenser Friction 

Circulating Pumps 

Condensate Pumps 


Other Auxiliaries 


This new Westinghouse Steam Power Plant Planning Guide con- 
tains basic information about condensing-type turbines from 10,000 
kw to 60,000 kw . . . and the condensers suitable for them. Using 
this Planning Guide, you'll be able to trace the functional plan 
of your plant. 

For a copy of this valuable new planning book, call your 
nearest Westinghouse Office. No obligation, of course. Westinghouse 


Electric & Manufacturing Company, Box 868, Pittsburgh 30, Penna. 
J-50457 
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isa 
veteran in the 
“UNDERGROUND” 


Every engineer who has to install 
or maintain underground steam 
lines will understand the problem 
confronting the Veteran's Hospital, 
Chillicothe, Ohio. A 4-inch vacuum 
return and a 3-inch medium pres- 
sure drip line had to be installed 
in an existing tunnel. 

Such lines are cold during a 
major portion of the year, and it 
is practically impossible to keep 
moisture from accumulating in the 
duct. Once a film of water forms 
on the pipe, atmospheric gases are 
dissolved in it, and corrosive attack 
invariably follows. 

Fortunately, the engineers had 
an excellent guide in material se- 
lection right before them: a 6-inch 
wrought iron steam supply line, 
installed in the tunnel in 1927. The 
new lines are Byers Wrought Iron. 

If further evidence of wrought 
iron’s durability had been re- 
quired, our engineering files would 
provide plenty. One example is a 
wrought iron underground steam 
line installed in a New England 
college in 1897. Practically all 
of it is still in use. 


Corrosion costs you more 


.than Wrought JSron 


Wrought iron’s unusual resist- 
ance to corrosion is of course the 
result of its unusual structure. Tiny 
fibers of glass-like silicate slag are 
threaded through a high-purity iron 
base. The network of fibers helps 
halt and diffuse corrosive attack, 
and discourages pitting. Also, the 
fibers assist in anchoring any initial 
protective film, which shields the 
underlying metal. 


Our bulletin, ‘Wrought Iron for 
Underground Services,”’ is packed 
with interesting and helpful in- 
formation, and well repays reading. 
We will be very glad to send you 
a complimentary copy. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Chicago, St. Louis, Houston, 
Seattle, San Francisco. 


BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE ALLOY STEELS 


OPEN HEARTH ALLOY STEELS 


CARBON STEEL TUBULAR PRODUCTS 
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LIQUID LEVEL 


EW FELLER 
Associate Editor 


Power and instrumentation go hand in 
hand. Industry spends untold millions 
for ingenious devices to measure and 
control the pressure, temperature and flow of steam, 
water, air and other power and process fluids. This 
investment pays handsome dividends in product im- 
provement, reduced waste, lower cost and the release 
of human energies for creative work. 

Now we see the beginnings of a new phase of instru- 
mentation, in which measuring and control devices 
have become necessities of operation, not merely im- 
provements. With advancing technology many power 
and process operations have grown so complex that 
human eyes and hands can no longer keep pace, even 
if waste and poor quality could be tolerated. 

Thus instruments make three distinct contributions 
to American living standards; better-quality products, 
lower-cost products, and completely new products. 


Each such forward step places new 
responsibilities on the power engineer, 
for he must master a constantly widen- 
ing range of equipment and applications. Instrumenta- 
tion must be his continuing study, with increasing 
emphasis on the indication and control of liquid level, 
a rapidly developing art in all phases of power and 
process operation. 

From many scattered sources of information on 
liquid level, Power brings together, in this its 53rd 
special section, a unified practical presentation of fun- 
damentals with many examples of actual measuring 
and control devices. While “complete” coverage is im- 
possible in 24 pages (or 100 pages, for that matter) the 
selected examples will give engineers a good general 
idea of the principal types of liquid-level indicators 
and controls. This should provide a foundation for 
selection, installation, operation and maintenance. 


Most elementary device for measur- 
ing liquid depth is the chain that 
sailors use to take soundings. This 
simple method, however, is not con- 
venient for factory or power-plant 
tanks because of their many shapes 
and sizes and their location at many 
different elevations. Among other 
means to indicate a true level of con- 
tained liquid are staff gages, floats, 
Sage cocks, gage glasses and pressure 
gages. Liquid level is also indicated 
and regulated by controlled air pres- 
sure in a pipe submerged in the liquid 
and by pressure-differential instru- 
ments, both of which will be discussed 
in the following article. 

A staff gage, Fig. 1, the least ex- 
pensive and easiest device to make, is 
commonly used on reservoirs and 
open tanks. It is nothing more than a 
piece of channel iron or wood plank- 
ing with divisions representing quan- 
tity or feet of elevation above reser- 
voir bottom. 


FLOAT CHARACTERISTICS 


A float is made of buoyant material 
or metal, which rises and falls with 
the liquid and thus operates indicator 
or controller. An  organic-material 
float soon loses buoyancy unless given 
a liquid-proof coating. Boiling in par- 
affin or beeswax protects against 
water; shellac prevents oil absorption. 
Periodic renewal of a coating extends 
service life considerably because once 
the surface becomes cracked and the 
float soaked, it cannot be dried satis- 
factorily unless the entire coating is 
removed. A metallic airtight float, Fig. 
2, eliminates’ liquid absorption and, 
although slightly higher in first cost, 
replacement frequency and over-all 
cost are low. Operating shafts pass 
through packing glands or flexible 
diaphragms. Two solid metal weights 
balanced against each other in the 
same vessel, Fig. 3, also register level. 

For active liquids, the float must 
have rigid guide rods or be restricted 
by still wells to prevent its floating 
around on the surface and giving a 
false reading. For tanks below floor 
level, the float is fastened to a rod 
and target that moves vertically along 
a staff gage; for overhead tanks a 
flexible cable moves the target up and 
down a staff gage mounted vertically 
on the outer tank wall. 
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evel Indicators 


With only a single pulley, float 
moves target toward staff-gage foot 
as tank fills. A triple pulley and 
counterweight arrangement reverses 
target movement so that its position 
corresponds to that of the liquid. 
Self-contained float chambers mounted 
on the side of tank or boiler at normal 
liquid level, Fig. 2 and 3, indicate 
within a narrow range when the sup- 
ply exceeds or falls below a given 
amount. 

A gage cock, although sometimes 
used alone, is more often installed as 
an emergency check against other 
level indicators, such as gage glasses. 
Upper one, Fig. 4, uses the threaded 
stem; lower is opened by a lever- 
operated pushbutton. 

A gage glass constitutes one leg of 
a U-tube, the other leg being the tank 
or vessel itself. Liquid in the two sides 
of a U-tube assumes a common level 
as long as both ends are acted upon 
by the same temperature and pres- 
sure. Higher pressure on one leg forces 
the liquid down until the height in the 
opposite leg equals and balances this 
higher pressure. Temperature differ- 
ence or a change in specific gravity 
(steam bubbles) of liquid in the two 
legs also unbalances the level. This 
accounts for a slightly higher water 
elevation in a boiler drum than that 
shown by the gage glass if it is some 
distance away. 

Gage glasses are more commonly 
used for inside storage tanks and boil- 
ers if level indications need not be 
transmitted. They can have both ends 
connected, Fig. 3; or, as in the bear- 
ing-oil-level indicator, Fig. 5, only 
one end connected. When using the 


SUGGESTED MAXIMUM 
WORKING PRESSURES: 
TUBULAR GAGE GLASSES 
Length, Corning Pyrex: broad Pyrex 


in. Standard, red line,red heavy 
psi line and high wall, 


Up to 10 200 500 600 
11 to 20 200 420 600 
21 to 30 200 340 600 
31 to 40 180 a 
41 to 50 160 320 
51 to 60 130 1BO anaes 
61 to 70 100 ee 


single connection on a vessel vented to 
atmosphere the free end of gage must 
also be vented, or a false reading re- 
sults. A motor-bearink oil-level well 
having its upper end closed by a 
hinged metal flap depends on uneven 
contact of the metal cap for venting. 
If the cover is flapped closed continu- 
ally it hammers the metal to an air- 
tight seal against atmospheric pressure 
and the oil then rises and seeps out 
under the cover; correct this by drill- 
ing a vent hole in the cap or filing a 
notch in the well’s top edge. 


TUBULAR-GLASS STRESSES 


Tubular glasses must withstand the 
pressure acting on the cross-sectional 
area of the tube end as well as internal 
surface pressure. A short glass is quite 
stiff and not appreciably bent by this 
loading and its resistance to internal 
pressure is practically unaffected. A 
long tube, however, tends to bend, 
stressing the tube wall and adding to 
stress already caused by internal pres- 
sure. 

Although there are no hard and fast 
rules covering gage glasses for differ- 
ent pressures, recommended practice 
has placed certain limitations on the 
kind and length of glass (see table). 
This is supplemented by a recommen- 
dation that flat glass be used on power 
boilers for all pressures up to 350 psi, 
and flat glass with mica inserts or mica 
alone for higher pressures. 

Buy circular glass of the best mate- 
rial available. It should preferably be 
already cut to correct length because 
the manufacturer is equipped to pro- 
duce a good fused end. Most operators 
prefer the inside cutter for circular glass 
as it prevents flaking the inside edge. 
After cutting, fuse the ends to a smooth 
surface. Always allow sufficient length 
to reach past the upper packing re- 
cess when the glass rests on its seat 
in bottom gage fitting. Letting the 
glass extend too far into the upper 
fitting gives greater opportunity for 
etching to take place. Any extensive 
sign of etching is a warning to fe- 
place the glass. Metal objects nick it 
and should not be used in cleaning. 

Rate of attack on glass by condens- 
ing steam varies with temperature 
and water pH. Every drop of con- 
densate that trickles down a gage 
glass shortens its life. A windy or rel- 
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-~Metal float 
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1—Wood or metal staff gage serves as an indica- 2 — Metallic airtight floats eliminate trouble from liquid absorption. 
tor in an easily accessible open tank or reservoir They cost more than organic floats but, in most cases, last longer 
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seat 


——-Lower weight 


3—Balance of two opposed solid metal weights 4 — Gage cocks usually act as an emergency check against other in- 
is upset if both hang free or both are submerged dicating methods where the liquid can be discharged without harm 
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5—Single-connection 6—Clear flat glass forms the 7—Mica proves more resistant &§—Adapter inclines the 
Sage serves bearings’ sides of this boiler gage glass to etching attack than does glass gage; cage prevents injury 
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Steam supply 


column 


9—Two pipe loops in water column 
apply differential pressure to alarm 


r-tens Red glass strip 


Green glass strip 
With Steam In Gage ___{(Q) 


12—Beams of red and green light project through lens to 
strike gage window at different angles. In the steam area, 
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Water column---- 


© 


Flat glass—. 


10 —Light and reflector behind a flat 
gage glass project the image to a dis- 
tant mirror at the operating-floor level 


Indicator-> 


Hand air pump-* | Brass tee 


11—Pressure gage with proper scale 
and air-filled pipe indicates liquid level 


Reflector 


With Water In Gage a a 


green bends out of vision but red remains visible; in the 
water area, green remains visible but red bends out of view 
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atively cool location hastens conden- 
sation. Condensate from inlet steam 
piping should drain back to the water 
column instead of down through the 
glass. If this cannot be avoided a ta- 
pered nipple inserted in upper end of 
a vertical glass causes droplets to fall 
free. Composition of water in the gage 
glass constantly changes because con- 
densed water continually enters, but 
quiescent conditions prolong glass life. 

To install a new glass, remove plug 
X, Fig. 3 on page 65, (when provided) 
from the upper fitting and insert 
the glass at this point. Turn plugless 
upper fittings slightly to one side, in- 
sert upper end of glass, and then turn 
fitting back so that lower end can 


slide into lower fitting. Glasses should 
be of the correct diameter to slip eas- 
ily into the gland—if they are too 
tight expansion against the metal 
breaks the glass. 

After the glass is in place, push 
packing and packing-follower washer 
into the glands. Packing should enter 
easily without being forced. Never use 
a wrench to turn down the gland nut; 
thumb-tight is sufficient and allows 
for normal expansion. Test by turn- 
ing the glass by hand. If a wrench is 
needed to stop leakage, insert new pack- 
ing instead of applying extra pressure 
to the old. Slight initial leaks cease 
when full operating temperature is 
reached. 


PACKING WASHERS 


Packing washers of poor quality lose 
their resiliency quickly and soon per- 
mit steam to escape; this rapidly in- 
creases until the entire washer blows 
out or sufficient steam escapes to set 
up violent vibration and unequal ex- 
pansion. Gage-glass washers for low 
and medium pressures are made from 
a high-grade vulcanized composition; 
for higher temperature and pressure, 
asbestos or metallic packing is neces- 
sary. Asbestos is not recommended for 
circular glasses as it grips the glass 
too tightly and prevents longitudinal 
expansion. 

The flat gage glass is available in 
two designs: one with clear and the 
other with reflex glass. The clear, or 
plain glass, Fig. 6 on page 65, forms 
two sides of a case containing the col- 
umn of water. With proper illumina- 
tion behind the glass, water level is 
plainly visible. Reflex glasses have 
longitudinal ridges on the back sur- 
faces that act as prisms to reflect light 
above the water level, giving that por- 
tion of the glass a bright silvery ap- 
pearance which contrasts sharply with 
the dark area below the water level. 

Mica inserts are used with flat glass 
because they offer high resistance to 
etching and lengthen glass life con- 
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siderably. When used alone, Fig. 7, a 
mica thickness of 0.025 in. is suitable 
for pressures up to 450 psi; for higher 
pressures mica should be at least 0.035 
in. thick. Resplit discolored mica and 
save the good sheets for building up 
other inserts. 

Flat glasses, which have a large 
area clamped by metal parts, need 
metal frames to support the glass 


uniformly around its rim. Uniform 
tension is assured by spring washers, 
Fig. 6. When installing a new glass 
draw clamping nuts up thumb-tight 
and then tighten in pairs to give uni- 
form clamping sufficient to effect a 
positive seal. 

Gage-glass protectors made of wire- 
embedded polished plate glass prevent 
injury from flying bits of broken 
glass, hot water and steam. Guard 
consists of a metal frame supporting 
the 4-sided glass inclosure, Fig. 8, 
suitable for mounting around the cir- 
cular gage glass. The plates withstand 
the shock of a bursting glass and will 
not shatter or fly. 

For high overhead gages an adap- 
ter, Fig. 8, transforms a vertical glass 
into an inclined one. This permits easy 
level reading from operating floor. 
Adequate lighting or a beam, directed 
from a spotlight mounted at an angle 
below the glass, also helps visibility. 
A painted plate with barber-pole 
stripes placed behind the gage glass 
makes the water level stand out with 
greater clearness. Another method 
places a vertical stripe on the back 
of the round glass. A reflected light 
and mirror, Fig. 10, brings gage image 
to operating floor. 

A 2-color reflecting mirror device 
operates on the principle that refrac- 
tion of a light beam differs as it passes 
obliquely through different substances. 
When the beam passes through air or 
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steam the amount it bends is not the 
same as when it passes through a col- 
umn of water. 

Parallel panes of red and green 
glass stand between the light source 
-and a lens adjacent to the gage glass, 
Fig. 12. The gage glasses set at an 
angle with each other utilize the dif- 
ference in refraction between water 
and steam to best advantage. Beams 
of red and green light project through 
the lens and strike the gage window 
at different angles. In the steam area, 
the green beam bends out of visidn but 
in the water area it remains in view. 
On the other hand, the red beam stays 
in view in the steam area and bends 
out of vision in the water area. Water 
level is indicated where red and green 
colors meet. Mirrors project the image 
to the operating floor. 


USE OF PRESSURE GAGES 


Pressure gages indicate liquid level 
when they are fitted with the correct 
scale. When adjusted to take care of 
pressure drop, a gage can be installed 
on the pipeline some distance from 
the tank. The operating element, con- 
sisting of a bourdon tube, metallic 
bellows, flexible diaphragm or mercury 
chamber, can be actuated by the liq- 
uid pressure or by air pressure suf- 
ficient to balance the liquid head. 
Fig. 11 shows a simple indicator con- 
sisting of a low-reading pressure gage, 
hand-operated air pump and neces- 
sary piping. Gage dial can be cali- 
brated in feet or gallons. The pump 
fills the pipe with air at sufficient 
pressure to overcome liquid head and 
excess air leaks out at lower end of 
submerged pipe. Pressure acting on 
the gage is equal and corresponds to 
the pressure from liquid surrounding 
the pipe. 

The boiler-water alarm, Fig. 9, uses 
two pipe loops connected to the water 
column. One end of each loop termi- 
nates near water-column bottom. Ends 
A and B terminate at the high- and 
low-water level respectively. Actuat- 
ing alarm is divided into three cham- 
bers by two bellows. Top chamber 
contains steam supply to operate the 
alarm; middle chamber receives pres- 
sure from top of loop A; and bottom 
chamber connects to loop B. With 
both pipe ends A and B under water 
or out of water, pressures in middle 
and lower chambers are equalized and 
spring tension opens the steam valve 
to signaling device. 

Liquid-level indicators described 
here are simple and easy to install. 
They give adequate service except 
when operation requires automatic 
control or transmitting indications to 
a distant central point. The next arti- 
cle covers instruments for this use. 
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Transmitting indications and con- 
trolling the level of a liquid require 
more complex systems than those just 
described. We need a primary element 


that actuates a recorder through a tele- — 


metering circuit or an automatic valve 
through a tclecontrol system. Let’s 
look first at the individual elements be- 
fore considering the connecting system. 

The primary element, a pickup that 
actually transfers the level to a trans- 
mitting device, consists of a float, pres- 
sure dome, pressure bulb, air bubbler, 
series of electrodes, capacitor or differ- 
ential-head meter. These can be either 
(1) mechanical or direct connected (2) 
arranged for remote transmission — 
electrical, hydraulic or pneumatic. Di- 
rect-connected units have the indicating 
and actuating mechanism integral with 
the primary device, which requires 
placing the instrument immediately ad- 
jacent to the vessel. 


Jron 


core 


Pressure- 
tight tube 


“Magnet 


1—Float moves a steel plunger 
to attract permanent magnet 
and close the mercoid switch 


shield 


Magnetic -~ 


Primary Elements 


Floats are widely used to record and 
control liquid level in boilers, reser- 
voirs, elevated tanks and supply wells 
with practically every kind of control. 
The unit in Fig. 1 moves a steel plunger 
up and down inside a sleeve. A power- 
ful magnet outside is attracted as 
plunger moves upward. 

Another design places the float di- 
rectly in the flow stream, Fig. 2. Here 
the float moves an iron core inside a 
pair of impedance coils to unbalance a 
twin pair of coils in the indicator or 
controller. This method controls liquid 
level in a vessel by connecting one float 
element to the vessel inlet and the other 
to the discharge. Unbalanced flow op- 
erates master controller to adjust level. 

Allowing for the liquid’s specific 
gravity, there is a direct relationship 
between the pressure at any point be- 
low the surface and the depth at that 
point, and the pressure is a measure of 


To indicator mp 


liquid height above that point. Head 
pressure therefore measures the quan- 
tity of liquid in open vessels or tanks. 

The bellows-operated indicator, Fig. 
4, uses a pressure dome located under 
the liquid. Air trapped in the dome, 
tubing and bellows is subjected to the 
liquid head pressure. As liquid level 
increases, the air is compressed until 
its pressure equals liquid head. 

A pressure-bulb gage, Fig. 3, consists 
essentially of an air-tight pressure bulb 
connected by an air-filled tube to a 
pressure measuring instrument, which 
may be recorder, indicator or control- 
ler. Pressure exerted by the liquid at 
the bulb compresses the entrapped air 
in bulb and tubing, and transmits pres- 
sure to the instrument where it is meas- 
ured in terms of liquid depth. 

If the liquid to be measured will in- 
jure the diaphragm, an extension, Fig. 
6, mounts the bulb above liquid level. 


Weighted 
eat 


[ Throat tube 


2—Float and iron-core movement 


unbalances 
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impedance-coil circuit 


3—Airtight diaphragm com- 
presses air in tubing and 
instrument as 


level rises 


4 — Air trapped in lower dome 
exerts pressure on bellows equiv- 
alent to the liquid height in 
the vessel under measurement 
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This makes a combination pressure- 
dome and pressure-bulb instrument 
and the dome air must be replenished 
occasionally. 

The unit in Fig. 7 is a diaphragm- 
operated mercury switch for use on 
bulk materials, semi-liquids and liq- 
uids. It serves as an indicator or auto- 
matic control for conveyors, elevators, 
feeders, pumps and weighing devices. 

The bubbler gage is particularly well 
suited for liquids carrying solid matter. 
A small amount of air flowing into a 
pipe lowered into the liquid displaces 
liquid in the pipe. A gage measures the 
air pressure, and records it in terms of 
liquid level. The unit in Fig. 5 utilizes 
a mercury U-tube. Compressed air held 
at constant pressure by the regulator 
flows through the sight-feed glass on its 
way to the liquid reservoir. Height of 
water above the measuring pipe A de- 
termines the rate of bubbling, which in 
turn controls air pressure in the gage 
line. This pressure acting on the mer- 
cury U-tube indicates the liquid level. 

A modified differential-pressure in- 
strument, Fig. 8, serves when the con- 
tained vapor will not condense in or- 
dinary chambers or when the liquid 
in the piping is volatile or sluggish at 
atmospheric temperature. A small flow 
of air or gas from A prevents vapor en- 


~ - 


Air supply, 


tering the top connection and liquid 
entering the bottom one. Pressure in 
upper line equals vessel pressure where- 
as pressure acting on lower line is that 
in the vessel, plus liquid head. Differ- 
ence is indicated in terms of liquid level. 
Frequently volatile or corrosive liquids 
or those containing suspended matter 
clog or coke the meter piping. Here the 
liquid purge system that injects clean- 
ing liquid into the piping helps. 


IMMERSION ELECTRODES 


The immersion electrode device, Fig. 
9, page 70, consists of an A-shaped re- 
lay with a laminated core. Primary coil 
X is wound on the upper bar of the 
core and a secondary coil, Y, on the 
lower bar. An armature lying below 
the core legs connects to an insulated 
arm carrying two contact arms. When 
the armature is raised these arms close 
or open the motor and electrode circuits, 
depending upon whether the contacts 
are normally open or closed. The hold- 
ing-circuit switch A closes the circuit 
between the two electrodes, causing the 
longer electrode to become an extension 
of the shorter. Switch B closes the cir- 
cuit to an indicator, alarm or control. 

When alternating current is connec- 
ted to terminals 1 and 2, primary coil 
sets up a magnetic flux which, follow- 


ing the lines of least resistance, circu- 
lates through the shortest path or 
through the bar of the lower coil. This 
flux induces a voltage in the secondary 
or electrode-circuit coil, but no current 
flows unless the circuit is closed. 

Closing of the secondary circuit, 
which occurs when liquid reaches the 
upper electrode, sets up a bucking ac- 
tion in the lower bar of the core because 
current then flows in this circuit. This 
bucking diverts magnetic flux to the 
core legs to raise the armature. . 

The capacitor transmitter, Fig. 10, 
consists essentially of a vacuum tube 
and relay assembly and capacity pick- 
up. The vacuum tube, maintained in 
an oscillating condition, generates high- 
frequency alternating current. The 
pickup condenser changes its capacity 
upon the approach of a liquid. Liquid 
level itself may form one plate of the 
condenser whose capacity changes as a 
result of varying the distance between, 
or the mutually exposed surfaces of, 
the plates. In another arrangement the 
capacity changes because of liquid en- 
tering the field of a 2-plate condenser. 

The gage-glass pickup consists of a 
bakelite body, about 2 in. square, con- 
taining the resonator, and two separ- 
able cylindrical plates—a ground plate 
and a sensitive plate These plates 
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7—A diaphragm-oper- 
ated mercury switch 
serves for bulk ma- 
terials or for liquids 


-Olaphragm 


6—A pressure dome 
protects sealed dia- 
phragm against liq- 
uids that damage it 


5— Compressed air flows through sight 
glass on its way to the reservoir. Liquid 
level determines resulting pressure 
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8 — Differential-pressure 
meter modified for liq- 
uid vapors that do not con- 
dense in usual chambers 


A 
Storage \ 


material 


Operating 
gas supply 


(225)69 


d 
e, 
el 
il 
ts 
a 
at 
ir 
7 
1- 
g. 
Pressure gage 
elf] 
lator 
Leve/ 
| U-tube N 
To indicater | 
age 2 nat 
A |. t Diaphragm rf | 
| 
\ 
cover — \ be// 
Operating 
Jevel | Z 
at 
+5 


11 — Mercury level in 
I-p chamber moves 
with liquid level to 
shift float which indi- 
cates and regulates in- 
flow through controls 


9 — Liquid contacting upper 
electrode short-circuits coil Y. 
Magnetic flux lifts armature 


\ 


\ Indicating 


} = 12—Keep legs of dif- 
ferential-head instru- 
Indicator 


clamp to the glass with a thumb screw. 

Differential head instruments operate 
on the U-tube principle, as flowmeters 
do. Indications are obtained by trans- 
mitting a variable liquid head to- the 
primary device’s low-pressure side and 
maintaining a fixed liquid head on the 
high-pressure side by a special piping 
arrangement. Differential pressure of 
the two heads,measures the liquid level 
in open vessels or those under static 
pressure; static pressure cancels out in 
the two legs. Instruments of this type 
employ a proprietary fluid, diaphragm, 
bellows or mercury manometer meas- 
uring element. 


TEMPERATURE DIFFERENCES 


Because these manometers operate 
under differential head, a difference of 
specific gravity in the liquids of the two 
legs causes inaccurate indications or 
control, which must be compensated 
for in some manner. The piping scheme 
in Fig. 12 and 13 serves to minimize 
or eliminate the effect of specific-grav- 
ity variations between the two legs 
caused by temperature differences. Here 
the temperature of the high-pressure 
leg is kept about the same as that of the 
low-pressure by extending one tube up 
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im ment at same temp- 
‘ —— 10 — The inductive or condenser capacity erature to minimize 
\/mmersion Varies with liquid level in this instrument. the effects of changes 
pickup Liquid can act as one condenser plate in specific gravity 


inside the other. To make the system 
fully effective, outer chamber must be 
completely insulated. 

Filling both legs with a suitable seal- 
ing liquid keeps them at the same dens- 
ity but correction must still be made 
for any difference between the specific 
gravity of the filling liquid and that in 
the vessel. 

Under this condition the two legs of 
a mercury manometer can be balanced 
by adding more mercury to the low- 
pressure leg: But this method does not 
permit zeroing and checking the meter 
in the customary manner because ad- 
ditional mercury has been added. Some 
manufacturers provide a_ sensitivity 
slicer on the float arm to cancel differ- 
ence in density mechanically, by slid- 
ing the connecting lever in a slot until 
arm travel is multiplied in exact ratio 
to the difference in densities. 

Operation of differential-pressure 
liquid-level primary elements can be 
followed by studying the mercury man- 
ometer, Fig. 11, with boiler connections 
as in Fig. 13. At minimum water level 
fixed head has depressed the mercury 
level in the high-pressure chamber and 
raised it in the low-pressure one. As 
vessel level increases, mercury is forced 


from the low-pressure into the high- 
pressure chamber until the difference 
in head, between that in the vessel and 
the fixed head, is exactly balanced by 
the difference in the mercury column. 

For a change from zero to full level, 
metal float moves the pen or controller 
arm through its full scale. The trans- 
mitter in Fig. 14 eliminates the float 
and necessary levers by permitting the 
mercury to rise and contact a helix-ar- 
ranged series of resistance electrodes to 
vary the electrical resistance of the 
transmission circuit. 


U-TUBE UNIT 


The U-tube unit in Fig. 13 contains a 
colored proprietary liquid and is piped 
to a special chamber connected to the 
water column. As the water level rises 
or falls, a difference in hydrostatic 
head occurs in the two legs. This pres- 
sure, counterbalanced by the special 
fluid, shows up as a change in level. 

The units in Fig. 15 and 16 utilize a 
bellows that positions itself according 
to the pressure differential between the 
two vessel connections, one tap con- 
necting inside the bellows and the 
other outside. Controller pilot valve 
in Fig. 15 is attached to the instrument 
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13 — Proprietary 
liquid takes place 
of mercury in this 
U-tube indicator 


14—Here mercury, 
instead of moving 
float, contacts a 
helix resistance 


15 — Differential- 
head device that 
uses a bellows to 
operate controller 


16 — Single bel- 
lows arrangement 
to move indicator 
by a torque tube 


Bo/ler drum 
connections 
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17 — A low-pressure unit that 
controls either liquid or gas 


18 — Mercury-weight differ- 
ence in legs positions a beam 
Liquid line 
trom over head tank 


-Transmitter 


Low pressure 


20 — Counterpoise gage 
serves overhead tanks 


110- volt 


indicator. 


21 — Tilting mercury 
cup consists of a cast- 
iron pot delicately bal- 
| Casing anced on a fulcrum 


Weigh / 
19 — Main diaphragm moves to throttle nozzle , ae — 
output; is rebalanced by reaction diaphragm -To contro/ler 
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pointer. A yoke fastened to the bellows 
in Fig. 16 connects to a lever through 
a flexible strip. Other end of lever 
clamps to the free end of a 3-element 
torque-tube that seals the manometer 
chamber. Movement is transmitted 
through torque-tube center shaft to a 
pointer on the other end. When differ- 
ential pressure increases, free end of 
bellows A moves to the left, rotates 
lever B and twists torque tube C. 
Beam-balance scales or tilting-mer- 
cury cup instruments, Fig. 18 and 21. 
operate on the unbalanced weight of 
mercury in the two ends. In Fig. 18 the 
mercury wells are two cylinders C and 
C,, connected at their bottom ends by 
tube T. At their top ends the cylinders 
connect to a beam B supported at its 
center on a knife edge. Cylinder C, con- 
nects to the high-pressure and C to the 
low-pressure tap on the vessel. Changes 
in liquid level move mercury from one 
chamber to another and tilt the beam B. 
Unit in Fig. 21 consists of a large 
cast-iron U-tube partially filled with 
mercury and delicately balanced on a 
fulcrum. Position of the sliding weight 
determines the liquid level that regu- 
lator maintains. When liquid level 
changes, mercury flow unbalances the 
chamber so that it tilts on the fulcrum. 
Differential-pressure instruments 
also measure and control liquid level 
in elevated tanks at atmospheric pres- 
sure. Here one chamber opens to at- 
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-~—~--—Differential pressure 
connections 


Hp 


23 — Unbalanced force, from differential head 
pressure on the diaphragm, moves control valve 


~--- pointer 22—Diaphragm moves a magnet along a tubular 


well to rotate a spiral-strip armature inside 


mosphere. The mercury counterpoise 
gage, Fig. 20, one of these devices, can 
be connected to the discharge pipe at 
any convenient location at the bottom 
of the tower. While the total water head 
above that point acts on the gage, only 
the depth of water above the tank bot- 
tom is recorded on the chart. Pressure 
effect of water in the standpipe is bal- 
anced or eliminated by the mercury 
counterpoise. 

The low-pressure unit, Fig. 17, serves 
for either liquid or gas. Differential 
pressure causes bell A to move up or 
down to a position where buoyancy 
change of displacer B in the mercury 
balances the change in differential pres- 
sure, Bell movement is transmitted by 
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a forked lever C to a spindle having 
pressure-tight bearings. 

Although constructed of light ma- 
terial, diaphragm elements are suitable 
for high-static-pressure vessels because 
the diaphragm is subjected only to the 
differential pressure. In Fig. 23 unbal- 
anced force on the diaphragm rotates 
the seal assembly on its pivot against 
the adjustable loading spring to move 
the regulator valve. 

The element, Fig. 22, utilizes a neo- 
prene diaphragm to actuate the indi- 
cator. A beryllium spring connected to 
the diaphragm carries a specially de- 
signed horseshoe magnet that straddles 
a thin-walled tubular-well sealing 
chamber. Inside the tube is a spirally 
formed strip armature mounted on 
jeweled bearings that carries the point- 
er. Magnet movement along the well 
axis causes armature to rotate. 

Diaphragm device in Fig. 19 oper- 
ates like a weigh scale. Differential 
pressure applied to main diaphragm A 
is transmitted through push rod and 
balance beam B to the reaction dia- 
phragm C. A tip mounted on the beam 
throttles compressed-air leakage from 
a nozzle D downstream from a restric- 
tion orifice. Motion of throttle tip var- 
ies the air pressure under reaction dia- 
phragm and in the control piping. 

Any of the aforementioned devices 
can be adapted to control the operation 
of regulating valves described next. 
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Valves 


Before selecting the valve for a spe- 
cific job consider the character of con- 
trol desired and the conditions under 
which the valve must operate, as fol- 
lows: 

(1) Which motor will furnish best 
operating power — hydraulic-piston, 
Fig. 1; bellows, Fig. 2; or diaphragm, 
Fig 3? (2) Shall controlled medium be 
turned on or off if valve operating 
power fails? This determines whether 
a direct-acting valve—one opened by 
its spring or weight—or a reverse-act- 
ing type — one opened by its power mo- 
tor — will serve best. (3) Is inner-valve 
construction to be butterfly or globe de- 
sign? If globe, does the job require a 
single- or double-seat unit? 


To loadin 
transmitter -- 


Mechanical operating power comes 
from liquid or gas supplied through a 
control pilot at a variable pressure di- 
rectly related to primary-element posi- 
tion. Hydraulic-piston motors usually 
furnish power in two directions while 
bellows and diaphragm units, gener- 
ally single-acting, must be opposed by 
a spring, Fig. 4, or weight, Fig. 5, that 
powers the valve in the opposite direc- 
tion. We will discuss only the dia- 
phragm operated unit because bellows 
and diaphragm motors operate similar- 
ly, each consisting of a balanced set of 
equal and opposing forces — a com- 
pressed spring or weight opposed by a 
diaphragm or bellows having a given 
area and unit of applied pressure. A 


1 — Pilot-valve-controlled hydraulic mo- 
tors furnish power in two directions 
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2 —Single-acting 
bellows uses op- 
posed load spring 


3—Flat diaphragm, loading spring 
produce movement in two directions 


change in air pressure, plus or minus, 
moves the valve stem. 

Both spring and weight loading have 
advantages, but valve. design and the 
service it is to render’ determine the 
choice. Spring loading is constant only 
at a given compression; the tighter a 
spring is compressed the more power 
it exerts. A spring-loaded valve gives 
its best performance when flow is con- 
stant; a variable demand that requires 
numerous valve positions changes 
the spring loading at each new flow. 
Weights are preferable under some con- 
ditions because effective loading re- 
mains constant regardless of position. 

Diaphragm power is absorbed by 
raising the weight or compressing the 
spring, overcoming friction and resist- 
ing unbalanced load thrust. Motor 
must have a large margin of power so 
that these outside influences do not 
cause unwanted valve movement. This 
means a large diaphragm with a cor- 
respondingly powerful spring. The unit 
in Fig. 4, page 74, uses a roller-bearing 
spring-adjusting button A to prevent 
transmitting torsional movement of 
the spring to the valve stem and in- 
creasing its friction. Roller guides B 
keep the stem aligned. 


DIAPHRAGM CONTRUCTION 


Diaphragms, usually of natural or 
synthetic rubber, have fabric irfserts 
and may be flat disks or predetermined 
shapes, molded for maximum flexibil- 
ity. Shapes vary; Fig. 3 and 5 fit flat 
diaphragm plates and Fig. 4, a rounded 
one. To produce maximum power 
throughout valve travel, diaphragm 
must remain in full contact with the 
moving plate, Fig. 7, A. Stretching or 
bowing away from the plate, Fig. 7, B, 
decreases the effective area as travel 
increases. 

Frequent grinding of valve seats or 
incorrect adjustment of valve-stem 
length may cause separation that de- 
creases power output sharply just when 
spring force is greatest. This means that 
a unit in pressure increase makes the 
valve travel farther at the beginning 
of its stroke than near the end and 
valve travel is not proportional to dia- 
phragm pressure throughout full stroke. 
Unless diaphragm power is restored by 
applying a higher operating pressure 
valve remains incorrectly positioned. 

Most important characteristic of a 
diaphragm motor is its hysteresis: fail- 
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ure of the valve stem to assume the 
same position for the same motor pres- 
sure on upward and downward strokes. 
Distance between the increasing- and 
decreasing-pressure lines, Fig. 8, in 
terms of percent of full travel, is the 
hysteresis. It accumulates from spring 
and diaphragm hysteresis, and stem 
guide-bearing and stuffing-box friction. 
Excessive hysteresis produces a wide 
loop, Fig. 16; tight packing alone may 
account for 10%. Both curves indicate 
linear relation between diaphragm 
pressure and stem movement when dia- 
phragm remains in full contact with 
the plate throughout its stroke. 
Automatically operated valves have 
cast-iron or bronze bodies for lower 
temperatures and pressures, and alloy- 
steel ones for high pressures and tem- 
peratures." Trim may be cast iron, 
bronze, monel, stainless steel, or any 
suitable material which can be cast, 
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with a loading spring and 
roller guides for the stem 


Percent total travel 


.---Contro/ pressure 


5—Weights give constant ef- 
fective load in any position 


7—To insure maximum power over valve tra- 
vel, diaphragm must remain in contact with 
moving head as A, instead of bowing away, B 


6—Jack screw and grease pocket per- 
mit easy stem-guide and packing lubri- 
cation. Grease seals against leakage 


8—Stem travel for pressure change on diaphragm. 9—Flow- 


Lin. pipe- Valve alone? 


80 


Valve 


60 /$-in.pipe 
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‘Departure from 


inherent characteristic 
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machined or ground to suitable shape. 
Where erosion is serious, stellited seats 
and disks find use; and hard stainless 
steel serves where both erosion and cor- 
rosion are bad. 

Diaphragm valves are roughly class- 
ified as (1) quick opening (2) gradual 
opening (3) full throttling. The quick 
opening may be either bevel seated or 
low-lift V-port type. The gradual 
opening may be either high-lift V-port 
or parabolic type — ratio plug and 
throttling. 

Beveled-disk, Fig. 11, or rectangu- 
lar-port, Fig. 15, valves serve on sim- 
ple, high sensitivity, small time-lag ap- 
plications usually for open-and-shut 
service. With stable load and constant 
line pressure they operate satisfactor- 
ily between 10 and 90% opening. How- 
ever, they do not suit applications that 
require flow graduated to correspond 
to the load. Here the need is for char- 


0 
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lift of 1-in. ratio-plug valve with 30-ft. pipe. 10—Flow- 
lift characteristics of different designs of inner valves 


Valve and 


With constant pressure drop across the va 
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isk. 


Units of Travel 
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Units of flow 


acterized valves, Fig. 12, 13, 14 and 18. 

Assume a beveled-disk valve con- 
trolling a load that requires ten units 
of flow, Fig. 10. If the valve lifts 1/10 
of a unit, flow changes eleven units 
or 110% of original. Now suppose the 
valve supplies a flow of 40 units. Tak- 
ing the same deviation as before (1/10 
unit change in lift) flow changes only 
nine units, or 22% of the original. 

Obviously this places an unnecessary 
burden on the primary element if it is 
to maintain a constant level regardless 
of load. Characterized valves —ratio 
plug, Fig. 12, V-port Fig. 13, and throt- 
tle plug, Fig 14—suit applications with 
changing loads because they most 
nearly approach the ideal chatacter- 
istic of giving equal percentage incre- 
ments in flow at equal increments of 
lift throughout the stroke. 

In the ratio-plug valve, Fig. 10, each 
uniform increment of lift results in 4 
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11— Quick-opening, beveled-disk 12—Ratio-plug, double- 13—Double-seat, V-port valve 
double-seated valve construction seat valve; stem guided has highest control range 


14—Throttle-plug design 
resists fouling at low lifts 


16—Widely separated opening- and closing- 
pressure lines reveal excessive hysteresis. 
17—How valve position affects system head 


Head 


System head curve with 
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ubri 
kage 15 — Rectangular-port 
valves serve on simple 
high-sensitivity small- 
‘low time-lag installations 
‘low for Spen-shut service 
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sali flow-rate change that is practically a 
nits constant percentage of the flow existing 
1/190 Prior to each change in lift. It has the 
nits lowest capacity of the three throttling 
ens types but is recommended for difficult 
rak- jobs involving large load changes. 
1/10 Having small clearance at low lifts the 
oly tatio plug should not handle liquids 
carrying suspended solids or coking 
material. 
+t is The V-port valve uses a beveled disk 
iless carrying a skirt fitted with several V- 
-atio shaped ports. The V shape and arrange- 
aa ment gives constantly increasing port 
with fg °Penings for each unit lift under con- 
hese stant pressure drop. It has the greatest 
cter- fg Ontrollable range of the characterized 
aii valves and a capacity equally as high 
mage as any. 
Although similar in construction, the 
= throttle-plug valve gives larger flows 
in 8 at low lifts, Fig. 10, than the ratio plug 


at equivalent lifts. Developed for ap- 
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17 Capacity 


plications requiring better characteris- 
tics than beveled-disk valves it also 
serves where resistance to wear is im- 
portant. Having considerable. port area 
at low lifts the throttle plug does not 
coke or become fouled by suspended 
solids. It handles large pressure drops 
particularly well. 

Too much stress cannot be placed on 
the importance of sizing the valve for 
the service it is to render. When calcu- 
lating size determine accurately pres- 
sure drop actually existing in the sys- 
tem. Never select a valve that gives 
minimum pressure drop such as is 
practiced when calculating pipe size. 
The purpose of a control valve is to 
create sufficient pressure drop to re- 
strict the flow to that quantity called 
for by the primary element. 

Pressure losses in pipelines vary as 
the square of the fluid velocity and, in 
actual practice, the valve will not have 


18—Unbalanced thrust is problem 
in single-seat valves above 2 in. 


constant pressure drop across it 
throughout full flow range because 
some of the normal drop is absorbed 
by lines and fittings ahead of and be- 
yond the valve. Nominal pressure drop 
across a valve can be completely ab- 
sorbed by line loss at peak flow, put- 
ting the valve and primary. element 
completely out of control. A velocity 
of 5 ft per sec (for liquids) holds line 
pressure drop to a reasonable minimum 
at maximum flow. 

Naturally, the valve should not be 
too small but it is equally important 
that it should not be too large. If over- 
sized, it operates erratically and the 
seat and disk are subjected to severe 
wire drawing because of the restricted 
opening. Fig. 9 shows the loss in ca- 
pacity and altered characteristic when 
using a 1-in. ratio-plug valve (having 
good characteristics) with 1- and 1%- 
in. pipe. Beveled-disk, V-port or throt- 
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tle-plug valves show greater discrep- 
ancy because of their greater relative 
capacities, size for size. 

When selecting a valve consider 
whether it is to be single- or double- 
seat construction. Single-seat valves 
are impractical for throttling control if 
line pressure fluctuates widely unless 
controller sensitivity is high or the 
valve small. Above 2 in., unbalanced 
thrust becomes a problem unless line 
pressure is low. If pressure drop across 
the valve is constant, unbalanced load 
is constant and merely equivalent to 
an additional spring load opposing dia- 
phragm action. Usually both high and 
low side pressures vary with a change 
in valve opening. Turbulence and vel- 
ocity effects also increase with flow. 


SEMI-BALANCED VALVES 


Line pressure entering between the 
seats of a double-seat valve produces 
a semi-balance@ unit and eliminates 
the effects of varying line pressure to 
some extent, but they cannot be relied 


19— Positioner, fed from 
a separate air supply and 
mechanically connected to 
the stem, overcomes hyste- 
resis and positions valve 


20—A sensitive differen- 
tial-pressure valve placed 
ahead of the control valve 
maintains a constant pres- 
sure drop across latter 
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Separate 


upon to give tight closure. Semi-bal- 
ancing permits the valve to operate at 
high-pressure differentials because the 
diaphragm need not overcome full-line 
pressure acting on the disk as in a sin- 
gle-seat valve. Even in semi-balanced 
valves, unbalanced forces are not al- 
ways negligible. 

Rate of flow through a regulating 
valve depends primarily on: (1) area 
of the valve opening and (2) pressure 
drop across the valve. If pressure drop 
is subject to wide variations feeding 
rate varies widely for a given valve 
opening. Pressure variations may be 
caused by pump characteristics, by 
faulty pump governors or by friction 
loss in the line. A centrifugal pump al- 
ways operates at the intersection be- 
tween its head-capacity-characteristic 
and the system-head curve; altering 
the shape of either changes the pump’s 
operation. 

A regulating valve changes the sys- 
tem head, curves A to D, Fig. 17, as it 
moves toward the closed position. 


Diaphragm motor (F) a 


head (E) 
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21—Butterfly valve, 
with its precision- 
machined bevel vane, 
finds wide use with 
all kinds of fluids 


MA 


Ar 


Pump head pressure then varies ac- 
cording to intersection of system-head 
curve with H-Q characteristic curve 
and influences pressure differential 
across the regulating valve. Constant 
pressure drop can be maintained by a 
differential-pressure-control valve, Fig. 
20, installed ahead of each regulating 
valve, if the former responds accurately 
to pressure changes. With constant 
pressure drop, flow is proportional to 
valve opening, regardless of load 
changes. 

Excessive valve hysteresis or unbal- 
anced thrust may prevent the valve as- 
suming a position that corresponds ex- 
actly to primary-element output pres- 
sure. Controlled medium then deviates 
farther until primary element moves 
and changes the controller pressure suf- 
ficiently to set the valve. A valve po- 
sitioner, Fig. 19, supplied from a separ- 
ate air source, corrects for this and 
eliminates hunting. It assures the 
valve taking a position having a defi- 
nite relation to primary-element posi- 
tion regardless of outside opposing 
forces such as packing friction or spring 
hysteresis. 

Here loading pressure goes directly 
to the positioning device, mechanically 
connected to the valve stem, that ap- 
plies higher pressure increments to 
main diaphragm, based on primary 
element pressure modified by the 
valve’s actual position. Any displace- 
ment of the valve from its correct po- 
sition acts through the positioner to 
change diaphragm pressure an exact 
amount to correctly position the valve. 


POSITIONER OPERATION 


In operation, air discharge from a 
fixed nozzle A is controlled by move- 
ment of a lever arm B held tangent to 
it. One end of lever connects to bellows 
C supplied with air pressure from pri- 
mary element. Any movement of the 
bellows moves the lever. Other end 
of lever connects to valve stem D and 
is moved by it. 

Changes in air pressure from primary 
element expands or contracts the bel- 
lows and moves the lever toward or 
away from the nozzle. This throttling 
action on the nozzle operates a control 
head E that readjusts pressure on the 
diaphragm F until nozzle and lever are 
again tangent. Because air supply 
comes from an independent source, 
pressure on valve diaphragm can be 
greater or less than that acting on the 
bellows. 

The butterfly valve, Fig. 21, built in 
large sizes, finds wide use in handling 
fluids of all kinds. The modern unit is 
precision machined with a_ beveled 
vane, set at an angle with the valve 
body so that it tends to close under 
pressure drop. 
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1—Weighbeam remains in balance as 2— Diaphragm opposed by a spring re- 3—Diaphragm moves oil jet between 
long as water weight remains constant places the bucket and weight control two orifices leading to power cylinder 
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4—Weighbeam of Fig. 2 regulates oil 
pressure acting on an amplifier piston 


We have discussed primary elements 
~devices that detect liquid level—and 
regulating valves—automatic mechan- 
isms that control liquid flow. To com- 
Plete the control system, connection 
must be made to a power source so that 
the primary element can force either 
aremote indicator to assume a position 
corresponding to true liquid level or a 
valve to move’and correct change in 
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5 —Oil dashpot on amplifier piston an- 
ticipates pressure’s return to normal 


level. To do this job satisfactorily, the 
complete system must be sensitive, 
powerful, stable and rugged. 

More specifically, automatic control- 
lers consist of four essential parts: (1) 
primary sensitive element (2) measur- 
ing device that converts primary ele- 
ment response into some sort of indi- 
cations or recordings (3) controller 
that converts primary-element position 


6 — Adding a relay valve and power pis- 
ton takes care of large-sized valves 


into power impulses, which operate the 
(4) final control element that varies the 
flow to meet primary-element detec- 
tions. In some controllers the first three 
are not always separate and distinct. 

For instance, a liquid-level controller 
may use a float that connects directly 
to the supply valve. Here the float de- 
tects the level (element 1) and by its 
vertical position indicates this level 
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(element 2). At the same time it acts 
as element 3 to position the supply 
valve. 

Before considering controllers in de- 
tail, here are two terms—sensitivity and 
throttling range —that need defining. 

Sensitivity of a controller has no ref- 
erence to dead zone—level variation 
that does not affect the primary ele- 
ment—but is expressed broadly as the 
ratio of a result to its cause. In a pneu- 
matic controller it is the ratio of out- 
put-air pressure change to the move- 
ment of the primary element or, more 
simply, the ratio of valve movement to 
primary movement. High sensitivity re- 
sults in a large output pressure change 
for a given movement and, conversely, 
low sensitivity means a small pressure 
change for same relative movement. 

Although quite often erroneously 
used to designate sensitivity, throttling 
range (control band) expresses primary 
element movement (in percent of its 
full travel) necessary to cause full 
travel of the control valve. By wid- 
ening the range it is possible to get 
increasingly smaller valve movements 
for a given deviation from the control 
point; conversely, narrowing the range 
gives greater valve movement for a 
given deviation. 

The range can be so small that for 
practical operating purposes a propor- 
tioning controller can be made into a 
2-position unit, or the range can be 
widened so that it takes full-scale 
movement to put the valve through its 
full stroke. Widening the throttling 
range increases the instrument’s droop 
characteristics. 


CLASSIFICATION 


Control systems can be broadly clas- 
sified according to the medium that 
furnishes power for operation as (1) 
hydraulic (2) electric (3) pneumatic, 
or (4) combined electric-pneumatic. 
To better understand the operating 
principle, study the simple hydraulic 
system in Fig. 1, page 77. 

The problem here is to keep a con- 
stant water level. Weight of water in 
bucket A is balanced on weighbeam 
B by weight C. Weighbeam remains 
in a balanced position as long as water 
weight remains constant, but if dis- 
charge-valve position changes, water 
level varies. Thus weighbeam moves 
to adjust the control valve. Starting 
with this impractical device, let us 
follow the steps necessary to convert 
it into an actual regulator. 

In Fig. 2 the weight is replaced by 
a spring and the bucket by a dia- 
phragm that supports the static weight 
of the liquid head. Action is the same 
as before except that diaphragm pres- 
sure is balanced against spring tension. 
When pressure on the diaphragm in- 
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creases or decreases, it moves the con- 
trol valve to restore the pressure to 
normal. Weighbeam is again balanced. 
For every control-valve position there 
is a different weighbeam position and, 
consequently, a different tension on 
the spring. Therefore, the regulator 
does not control at an exact constant 
pressure or level. 

Fig. 4 shows a mechanism that am- 
plifies weighbeam force. Amplifier is a 
differential piston operating in a cyl- 
inder supplied with oil or air under 
pressure. From the inlet, operating 
fluid goes to a chamber above the 
piston and through a restricting orifice 
to a chamber under the piston. Latter 
chamber drains through the multiply- 
ing valve. Only work imposed upon 
the weighbeam is that necessary to 
operate multiplying valve. With the 
latter throttled, pressure builds up un- 
der the piston and moves it upward. 


STABILIZING DRIVE 


Free flow through multiplying valve 
reverses the operation, and when 
weighbeam is balanced (always in a 
horizontal position) multiplying valve 
is balanced and amplifying piston re- 
mains stationary. This regulator is 
practical only for systems having no 
time lag—interval between main-valve 
movement and change in controlled 
medium. 

In Fig. 5 a stabilizing device takes 
care of time lag by balancing the 
weighbeam prematurely to prevent 
hunting. The device that accomplishes 
this is an oil-filled dashpot built into 
the amplifier piston. Dashpot plunger 
connects to the weighbeam. 

Movement of amplifier piston creates 
a differential pressure across dashpot 
plunger that momentarily rebalances 
the weighbeam in anticipation of the 
controlled pressure’s return to normal. 
Differential pressure is gradually re- 
lieved by oil leakage through an ori- 
fice in dashpot plunger and force act- 
ing on weighbeam decreases, thus pre- 
venting regulator hunting. To make 
the device applicable for any size 
control valve, a pilot valve and power 
cylinder must be added. 

In Fig. 6, the amplifier piston, in 
stead of moving the control valve di- 
rectly, now operates a pilot valve. As 
the latter moves, it uncovers both 
power-cylinder ports; oil under pres- 
sure then flows to one side of the 
power piston and drains from the other 
side. Pilot-valve ports are so located 
that when valve stem is in midstroke 
both power-cylinder ports are closed 
and power piston is held stationary. 

Obviously, unless pilot valve returns 
to its midposition at the instant power 
piston reaches a new control position, 
the piston would continue and make 


a full stroke. A restoring lever that 
connects to the amplifier and power- 
piston rods controls pilot-valve move- 
ment. Amplifier piston moves pilot 
valve from midposition, whereas power 
piston always moves it toward mid- 
position. 

The hydraulic system, Fig. 3, uses 
a jet-pipe relay consisting of a nozzle 
that swings freely on a pivot. Oil dis- 
charge is directed at two closely ad- 
jacent receiving orifices in the distrib- 
utor block that connect directly to the 
power cylinder. Total movement of 
jet pipe is less than one mechanical 
degree. 

With jet pipe in midposition, equal 
pressures exist in each receiving orifice 
and consequently pressure on each 
side of the power piston is equal. With 
the slightest movement of the jet pipe, 
one orifice receives more oil, thereby 
creating a pressure differential across 
the piston, which then moves at a rate 
proportional to jet-pipe deflection. 

Jet-pipe movement is controlled by 
primary element and opposing spring 
A which position it to move the valve- 
operating power piston. On applica- 
tions requiring large power pistons the 
jet oil supply and pressure are not 
adequate. Here an auxiliary piston 
moves a relay valve to control the 
power piston B. The jet then directs 
oil into two orifices in relay piston 
periphery that lead to opposite ends 
of the piston. Jet-pipe movement to 
the left forces relay piston in the same 
direction until both orifices are again 
equidistant from the jet. 


ELECTRICAL SYSTEMS 


Electrical systems for indication and 
control of liquid level include series 
resistance, resistance balance, react- 
ance balance, self-synchronizing mo- 
tors, periodic-impulse relays and on- 
off switch operation. 

Mercury-manometer transmitter, Fig. 
7, contains a graduated resistance in 
the low-pressure chamber. Resistance 
wire can be wound in a coil with a 
series of vertical rods that contact the 
rising mercury. Or the entire resistance 
can be contained in concentric rings 
of individually laid rods cut so that 
their lower ends form a true spiral 
contact. When the mercury makes of 
breaks contact with each rod, current 
flow in transmission circuit varies to 
correspond with transmitter mercury 
position. Receiving instrument is sim- 
ilar to a simple wattmeter. 

Resistance balance, Fig. 8, uses two 
rheostats connected into a bridge cir- 
cuit with a sensitive relay that detects 
unbalance in the bridge. Relay con- 
trols a reversing motor which, as it 
operates the flow valve, restores the 
bridge to balance. Primary element 
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7—Mercury rise and fall varies re- 
sistance in external metering circuit 
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9 — Electrical balance instrument 
employs wheatstone-bridge circuit 
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8—Two rheostats connected into a bridge circuit use a sensitive relay that 
detects unbalance in the bridge to control a reversing motor-operated valve 
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10— Moving core A from center unbalances inductances of the two halves of its 
coil. Current then flows through center wire to move right-hand core B, Fig. 11 
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13 — Self-synchronizing motors stay 
locked in step and move in unison 
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15—Hook rod on mercury float tilts 
a switch to send electrical impulses 
operating receiver magnetic clutches 


16 — Two constant-speed cams close 
electrical contacts for a time period 
varying with the position of stop HT 
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movement operates left-hand rheostat. 

Another resistance balance unit, 
Fig. 9, uses a float and counterweight 
to move the transmitter slidewire. 
Changes in transmitter slidewire re- 
sistance occur with changes in float 
position. Measurement is made by the 
electrical-balance method that em- 
ploys a wheatstone bridge circuit to 
determine transmitter slidewire resist- 
ance in terms of known standard re- 
sistors. 

Balance-point detector is a galvan- 
ometer through which no current flows 
when resistance of transmitter and 
standard resistors balance. The re- 
ceiver can be used with pneumatic 
system for control purposes. 

In one inductance bridge two coils, 
A and B, are connected into an alter- 
nating-current circuit, Fig. 10, page 79. 
If an iron core is centered in each coil, 
current flows only in the two outside 
wires because the two parallel circuits 
are then balanced. Moving the left- 
hand core above the midpoint of coil 
A, Fig. 11, increases the top half of 
the coil’s inductance and reduces it in 
the lower half. Consequently more cur- 
rent flows in the lower half than in 
the top. As a result part of the current 
from bottom half of coil A flows 
through center wire to top half of coil B. 


EFFECTS OF UNBALANCE 


Top half of coil B now has more 
current flowing in it than bottom half, 
and exerts a greater pull on the iron 
core. This lifts the core into the same 
position as that in coil A. After this 
occurs, circuit is again in balance and 
current flows in the two outside wires 
only. From the foregoing it is evident 
that as core in coil A moves up or 
down the core in coil B will take a 
similar position. 

Fig. 12 is another inductance bridge 
arrangement with power connections 
made to the center of two coils, C and 
D, instead of to the ends. Moving the 
core up in coil C increases the induct- 
ance in its top half, and reduces the 
inductance in its lower half; conse- 
quently more current flows in the bot- 
tom half of both coils, C and D, than 
in the top half. 

Pull on the core in coil D is not de- 
pended upon to position the indicator 
or recorder. This is done by a con- 
tinuously running synchronous motor 
through a mechanism actuated by the 
sensitive galvanometer boom. Varying 
liquid level changes the position of 
core in coil C and causes current to 
flow through the galvanometer circuit. 
Deflection of galvanometer pointer 
operates a mechanism to position the 
receiving instrument. When this has 
been adjusted accurately the core in 
coil D, connected to the receiver, is in 
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17 — Multiplying relay fills and 
empties air control lines rapidly 
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18—Complete pneumatic controller 
maintains a constant liquid level 


19—Electrical balance, Fig. 9, 
operates primary pneumatic pilot 


20—Primary element operates recorder and pneumatic controller com- 
plete with adjustable sensitivity, preact and automatic reset devices 


position to balance the bridge and the 
galvanometer boom is at zero. 

The system in Fig. 13 utilizes self- 
synchronizing motors which, when in- 
terconnected, operate so that one mo- 
tor reproduces any motion imparted to 


the other. The three transmitter stator 
leads connect to the three receiver 
stator leads and both rotor leads con- 
nect in parallel to the same ac source. 
Connecting ac power to the motors 
when the rotors are out of synchro- 
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nism, unbalances the stator voltages 
and current flows in these windings. 
Thus a torque is produced in both 
rotors that tends to keep them in 
phase. Since the transmitter rotor is 
held mechanically by the measuring 
mechanism, the receiver rotor, being 
free to move, takes a position in syn- 
chronism with the transmitter. 

The transmitter in Fig. 15 combines 
a mercury manometer, synchronous 
motor-driven cam and mercury switch 
that gives a time period to electrical 
impulses sent to the receiver. Cam ro- 
tates once each minute to move the 
switch up and down vertically. A hook 
rod resting on the mercury float is in 
position to tilt the switch as it moves 
vertically. In A, cam is in neutral 
position and rod rests on float. When 
cam rotates to position B rod hooks 
on the switch and tilts it to the closed 
position. Continued rotation rests the 
rod on its float and switch tilts back 
to open transmitting circuit. 

Length of time that switch remains 
closed during each cam revolution de- 
pends on height of the mercury in 
manometer chamber. Between the two 
extreme mercury positions tilting rod 
holds the switch closed for a time 
period exactly proportional to the 
primary element position and sends 
electrical impulses of variable dura- 
tion to the distant receiver. 


CLUTCH DRIVE 


Receiver C consists essentially of a 
synchronous motor driving two bevel 
gears in opposite directions, which 
are alternately engaged by magnetic 
clutches. Electric feed to the clutches 
comes from a relay actuated by im- 
pulses from the transmitter. When 
open, the relay energizes the decreas- 
ing clutch and, when closed by a trans- 
mitter impulse, it energizes the in- 
creasing clutch. 

Increasing clutch carries finger F and 
decreasing clutch, finger Fi. When 
either clutch is energized it engages 
with the proper revolving bevel gear 
which rotates the drum and carries the 
attached finger around to contact and 
move the pen-positioning lever. Upon 
being de-energized the clutch and fin- 
ger return to neutral. Angular clutch 
movement is proportional to the time 
duration of primary impulses. 

The transmitter, Fig. 16, consists es- 
sentially of a mechanically operated 
measuring device; two contact arms, 
Swinging about points M and C; and 
a constant-speed cam arrangement to 
swing the lower contact arm in a con- 
tinuous reciprocating cycle. Upper arm 
is positioned by the measuring device 
through mechanical stop HT. Lower 
roller arms in both transmitter and 
receiver rise and fall with the rotating 
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cams driven by the telechron motors. 

An induction motor provided with 
shading coils A and B positions the 
receiver. Short-circuiting one coil pro- 
duces rotation in one direction, where- 
as short-circuiting the other causes 
rotation in the opposite direction. If 
both coils are short-circuited or open- 
circuited simultaneously, no rotation 
results. 

Contacts L in the transmitter short- 
circuit shading coil A when the mer- 
cury switch is closed, whereas contacts 
O in the receiver short-circuit coil B. 
If contacts L and O close simultane- 
ously, no rotation of the reversing mo- 
tor takes place. This means that the 
transmitter and receiver are in exact 
relation with each other. 


DROP IN LEVEL 


If the level decreases, contacts L 
will be closer together than contacts O 
and will close first, short-circuiting 
coil A, causing clockwise rotation of 
the reversing induction motor until the 
receiver reads the same as the trans- 
mitter. Likewise, if the level increases, 
the contacts L will be farther apart 
and contacts O will close first, short- 
circuiting coil B, causing rotation of 
the receiver motor in a counter clock- 
wise direction to show a corresponding 
higher-level reading. 

The mercury switch shown in the 
common line and installed in the re- 
ceiver unit is closed during the me- 
tering operation, but is open during 
the rest of the cycle. Opening of the 
mercury switch takes place before con- 
tacts L and O open on the down 
strokes of the roller arms, thereby 
preventing arcing or burning at these 
contacts. 

The complete circuit includes a 
phasing circuit as well as the meter- 
ing circuit just described. Phasing 
circuit gives the cams the same an- 
gular position after a power interrup- 
tion to either or both motors, or when 
first starting up the meters. 

Pneumatic systems convert liquid 
level positions into a proportionate air 
pressure and transmit it to the receiv- 
ing instrument or control valve through 
non-corrosive tubing. Primary element 
contains an adjustable-discharge nozzle 
located downstream from a restricting 
orifice in the air supply pipe. As the 
liquid level varies, it moves a flapper 
or other obstruction toward or away 
from the nozzle to control air discharge 
from it, Fig. 14. 

Any amount of discharge through 
the nozzle less than that supplied by 
restricting orifice causes a proportion- 
al pressure to build up in outgoing 
line to receiver or control valve. Be- 
cause fixed-orifice discharge is con- 
stant, pressure in chamber A depends 


on nozzle discharge and can be of any 
value from zero to maximum. 

Long piping between primary ele- 
ment and valve diaphragm (including 
diaphragm chamber itself) has con- 
siderable capacity that introduces a 
time lag between forward and reverse 
action. To eliminate this trouble, con- 
trol elements include a booster pilot 
valve A, Fig. 17, which is nothing more 
than a multiplying relay that fills and 
empties the line rapidly. 

neoprene-faced spring-actuated 
flap controls both the supply port B 
and exhaust port C. Nozzle pressure 
acts on the large bellows D, which 
operates the flap through tube E. 
Transmitted pressure from supply 
valve B acts on inner side of small 
bellows F as well as on the valve 
diaphragm. Increased nozzle pressure 
moves large bellows and exhaust tube 
E down to force flap from port B. 

Decreased nozzle pressure permits 
the large bellows and exhaust tube to 
move up and allow flap to close port 
B. When continued upward movement 
of bellows moves exhaust tube away 
from flap, entrapped air in diaphragm 
chamber flows up exhaust tube E and 
out between the two bellows to atmos- 
phere. When transmitted pressure is 
correct, pilot valve is balanced and 
flap closes both ports, B and C. 


FLAPPER MOVEMENT 


In many processes it is necessary to 
limit the air pressure changes to small 
increments in order to give the con- 
trol valve similar small movements. 
Because the nozzle flapper normally 
moves only 0.002 in. to change the 
system air pressure from maximum 
to minimum, it is impracticable to get 
a small fraction of this amount by 
merely reducing flapper movement. 
The left-hand bellows A, Fig. 18, gives 
these small increments. 

An increase in air pressure going to 
the control-valve diaphragm also acts 
on the outside of bellows A, Fig. 18. 
This force is transmitted through the 
liquid to inside bellows, which moves 
the flapper away from its nozzle 
around fulcrum X just enough to 
stabilize the pressure and maintain the 
valve in its new position. This unit 
constitutes a simple throttling control 
in which the liquid level would have 
to deviate below its control point 
(droop) to give full valve travel on 
large load changes. 

To hold the level constant (elimi- 
nate droop) it is necessary to further 
increase the pressure on the control 
valve a small amount. The automatic 
reset bellows B does this job through 
the needle-valve connection between 
its liquid-filled bellows and that in A. 
Both of the small inner bellows, 
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being spring-loaded and _ connected 
through a common push rod, will re- 
turn to their normal position when 
the liquid pressure in left-hand unit 
equalizes with that in right-hand unit 
through adjustable needle valve. 

As the pressures equalize, push rod 
moves to left and the flapper begins 
to cover its nozzle and increase the air 
pressure enough to bring the level back 
to its control point. Moving fulcrum 
X vertically adjusts the throttling 
range, and position of needle valve de- 
termines return rate to control point. 


CIRCULAR BAFFLE UNIT 


The pneumatic controller, Fig. 20, 
employs a circular baffle to throttle 
nozzle discharge. Complete instrument 
includes preact and automatic reset 
devices. To follow its operation as- 
sume that liquid level is starting to 
deviate downward from its control 
point. 

Primary-element arm A _ rotates 
clockwise and moves hook arm B 
counterclockwise about its pivot C, 
to lower circular baffle extension D 
and cut off air discharge from nozzle 
E. Therefore pressure builds up in cap- 
sular chamber F and raises ball valve 
G against its upper seat to shut off 
air pressure to valve’s diaphragm 
chamber H. 

When liquid level reaches the con- 
trol point, left end of arm B lifts cir- 
cular baffle D, which pivots at J, away 
from nozzle E. Air escapes and deflates 
capsular chamber F, which lowers ball 
valve G to some position between its 
upper and lower seats. (Passage / 
acts as a bleed vent to adjust or 
relieve pressure on diaphragm-valve 
line.) Air flow then partially closes 
diaphragm valve to maintain the level 
at the desired point. If liquid level 
exceeds its control point, arm B moves 
baffle still farther away from orifice. 
Capsular chamber then deflates, lower- 
ing the ball to its lower seat, shutting 
off exhaust passage J. Full air pres- 
sure then acts on valve diaphragm. 

So far we have discussed only the 
simple operations of the controller 
without considering the various cor- 
rective elements. Assume the control- 
ler is at equilibrium and we wish to 
lower the control point. Turning knob 
K clockwise rotates gear wheel L to 
lift baffle pivot point J and raise baf- 
fle away from nozzle. Resultant de- 
creased pressure in capsular chamber 
lowers ball towards its bottom seat, 
which allows more pressure to act on 
valve diaphragm. 

This pressure also acts on the out- 
side of bellows M, pushing it to the 
left. A pin transmits this movement 
to parallelogram N, which swings noz- 
zle upward around its pivot O, to fol- 
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low circular baffle until air pressure 
is properly regulated. Turning the 
hand knob P, adjusts for correct out- 
put pressure and restores the control 
point to the set point. 

This restoration is performed auto- 
matically by inner bellows Q and 
needle valve R. Any new pressure ap- 
plied to diaphragm valve is also ap- 
plied to needle valve R and outside 
of bellows M, through needle valve S, 
causing nozzle E to move upward until 
circular baffle again throttles the es- 
caping air. Differential pressure leaks 
through needle valve R to inside of 
bellows M and moves it to the right. 
Thus the nozzle is moved away from its 
baffle, which results in a further in- 
crease in the output pressure from the 
capsular valve to maintain the same 
differential pressure across the needle 
valve. 

The increasing output pressure slow- 
ly closes diaphragm valve and the de- 
creasing flow lowers the level toward 
the set point. Air flow through needle 
valve to the inside of bellows M de- 
creases with decreasing pressure dif- 
ferential, which is proportional to the 
pen distance from set point. When pen 
reaches the set point, nozzle is at 
equilibrium position, equal pressure 
is acting both outside and inside of 
bellows M and reset response ceases 
to act since no differential pressure ex- 
ists across needle valve R. 


PREACT DEVICE 


An adjustable sensitivity control- 
ler produces an output pressure change 
proportional to the amount of pen 
deviation. Preact device S, interposed 
between the capsular valve and fol- 
low-up bellows M, adds a response 
proportional to the rate of pen devia- 
tion by retarding air flow to and from 
bellows-operated sensitivity - adjusting 
assembly. 

Suppose that the control is at equi- 
librium with an output pressure of 6 
psi on diaphragm valve and on out- 
side of bellows M, that controller is 
set for a sensitivity of 4 psi per inch 
of pen travel, and that preact setting 
is one minute. If the level begins to 
increase at a constant rate of 1-in. 
pen travel per min. without preact, 
output pressure would rise at the rate 
of 4 psi per min; or one minute later 
it would be 10 psi. However, needle 
valve S retards air flow to bellows M 
so that nozzzle does not follow rising 
baffle so closely. 

Pressure rise in capsular chamber 
also lags, ball valve remains lower 
and its output pressure stays higher 
than dictated by proportional response 
alone. Therefore valve-closing action 
is accelerated. With an additional out- 
put pressure change of 4 psi from the 


preact, total output pressure is 14 in- 
stead of 10 psi. Since this response 
is proportional to pen velocity, it 
gradually diminishes to zero when pen 
is stationary. 

Although we described the operation 
of individual parts of this controller 
separately, they operate in unison on 
a change in liquid level, Starting at 
equilibrium, pressure from capsular 
valve is equalized on both sides of 
bellows M and valve diaphragm. If 
circular baffle moves in relation to its 
nozzle, capsular valve changes the air 
pressure on valve diaphragm and the 
entrance to needle valves R and S. 
Rate at which air pressure changes on 
both the inside and outside of bellows 
M depends on the adjustment of each 
needle valve. 


COMBINATION CONTROLLER 


The pneumatic device, Fig. 19, forms 
one part of a combination electric- 
pneumatic controller. Electrical cir- 
cuit is shown in Fig. 9 on page 79. 

Turning as a unit with the measur- 
ing slidewire of an electrical-balance 
detector, a cam acts through levers to 
move the primary pilot-valve stem. 
Pilot valve outlet pressure corresponds 
to actual liquid level. Complete con- 
trol includes a pneumatic balance that 
corrects automatically for droop. Bel- 
lows A is loaded by primary pilot- 
valve outlet pressure which, when 
level is at the control point, is one- 
half the supply pressure. Bellows D, 
while having only one half the lever 
arm of A, receives full-supply loading 
pressure. 

Bellows B and C have equal lever 
arms and each receives loading pres- 
sure from the secondary pilot valve 
when the balance is in equilibrium. 
Any change in primary-pilot-valve 
outlet pressure acts on bellows A to 
move the balance arm and cause a 
like change in secondary-pilot-valve 
outlet pressure. This changed second- 
ary pressure acts on the valve dia- 
phragm and also on bellows B to off- 
set the pressure change in A and bring 
the balance back to equilibrium mo- 
mentarily. 

Pressures in B and C tend to equal- 
ize at once through needle valve E. 
This causes bellows C to move the 
balance arm and valve stem still far- 
ther in the same direction. Thus a fur- 
ther change in secondary-pilot-valve 
outlet pressure goes both to the valve 
diaphragm and bellows B. The bal- 
ance thus assumes equilibrium at 4 
new arm position, with pressures in 
B and C equal and that in A again 
one half the pressure in D. Secondary 
pilot valve holds a new position cor- 
responding to the new load and liquid 
level is again at the control point. 
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3-Thermostatic-tube regulator mounts alongside boiler 
so that water level cuts across tube near its axial center 


Automatic feedwater control, a spe- 
cific and familiar application of liquid- 
level control, promotes safety and 
increases steam-generating efficiency. 
To better understand its value, let’s 
first see how water acts inside boilers. 

A modern steam generator, whose 
heating surface consists largely of 
waterwalls, economizers, superheaters 
and reheaters, has less than one half 
as much water storage in the drum as 
the average boiler of 15 years ago. To- 
day’s unit can evaporate water stored 
in the drum in a few minutes if feed- 
water supply stops during heavy loads. 

When a boiler produces steam, the 
circulating water’s density is reduced 
both by its heat and the vapor bub- 
bles entrained in it. Therefore, as 
steaming rate rises a fixed weight of 
water has increasing volume, or swell. 
During high steaming rates a large 
percentage of boiler volume below the 
water line is occupied by steam bub- 
bles; a 26,000-sq-ft crossdrum boiler 
with waterwalls showed 24% swell 
when delivering 500,000 1b per hr, Fig. 1. 

Swell is more important at relative- 
ly low pressures than at higher be- 
cause one pound of low-pressure steam 
occupies a much greater volume than 
one pound of water at the same tem- 
Perature, Fig. 2A. A boiler that has 
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large heat-absorption area in tubes 
and waterwalls, with small drum stor- 
age, is more affected by swell than a 
firetube unit, Fig. 2B. 

This inherent characteristic (swell 
and shrink) materially assists in main- 
taining constant boiler pressure. On 
sudden load increase, water level rises 
and feedwater regulator temporarily 
reduces the lower-temperature feed 
supply ; this helps increase evaporation. 
On sudden load decrease, water level 
falls and regulator increases the feed; 
this helps lower the boiler pressure. 
Temperature of feedwater in compar- 
ison to that in the boiler and the rate 
at which water enters the boiler re- 
duces swell to a greater or less degree. 


COUNTERACTING SWELL 


Although effects of swell cannot be 
eliminated entirely, best results some- 
times call for regulation with a rising 
characteristic, (rising level with in- 
creasing load). Carrying low water at 
light loads avoids danger of carry- 
over from swell during sudden load 
increases. Conversely, it may be de- 
sirable to carry high water on heavy 
loads to avoid exposing tube area from 
water shrink during a sharp load drop. 

So much for water-level action in 
the boiler. And now, how can the water 
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2 — Swell becomes less as pressure increases, A, because 
steam and water approach equality in their specific volumes 


level be controlled? Simple, rugged, 
reliable feedwater regulators are cap- 
able of adjusting the feed with min- 
imum time lag. Many of the previ- 
ously described primary elements 
serve admirably for this purpose. Ad- 
ditional ones include (1) thermostatic 
tube (2) steam generator and (3) 
varying-pressure chamber. Control can 
be one-element —in which the feed 
valve is controlled by water level only; 
2-element— with both water level and 
steam flow acting to control the feed 
valve; or 3-element—in which steam 
flow, feedwater flow and water level 
act to control the feed valve. 
Thermostatic-inclined tubes, Fig. 3, 
4 and 5, usually of brass or other al- 
loy, with a high coefficient of expan- 
sion, mount alongside the boiler so 
that the water level cuts across the 
tube near the center of its working 
length. Tube’s lower end is anchored 
and connects by piping to the boiler 
below its water level; upper end is 
free to move and connects through a 
long-radius pipe bend to the boiler 
steam space. An insulated steam lead 
properly sloped towards the boiler 
minimizes condensate flow into tube. 
When the boiler water level changes, 
the tube water level moves the 
same vertical distance; but length- 
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4 — Radiating fins attached to the water end 
of the thermostatic tube accelerate cooling 


6 — Harp-shaped thermostat uses boiler pres- 
sure to operate diaphragm-motor feed valve 


wise change in the tube level depends 
on tube slope. This water does not 
circulate; therefore, it cools off by 
radiating heat to the atmosphere. 
Some tubes, Fig. 4 and 5, carry radi- 
ating fins on their water end to ac- 
celerate cooling. Since the tube’s steam 
end is always hot, any change in water 
level either reduces or increases the 
surface contacted by hot steam, there- 
by contracting or expanding the tube. 
To complete the regulator the tube’s 
free end connects through suitable 
linkage to a relay, or regulating valve, 
in the feedwater line. 

The design in Fig. 5 multiplies ex- 
pansion by pivoting the tube’s lower 
end to a vertical frame member, which 
carries a pivoted rigid bar that con- 
nects to the tube’s free end. Pivoting 
points A and B are 7 in. apart, and 
produce a rigid triangle. As the ratio 
of the length of the long sides to the 
short is 6 to 1, a change in tube length 
raises or lowers the tube end C ap- 
proximately six times the amount of 
that change. Free end of tube con- 
nects to the control valve’s rotating 
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5 — Pivoting thermostatic tube’s 


free end to produce a rigid triangle 


multiplies tube’s expansion. The movement operates a screw-stem valve 


Mount generator so that center line 


_.. Of filling plug is If in above normal 
= level 4 


stem through rack and pinion D. A 
small pipe between feedwater line and 
steam end of tube permits filling it 
with relatively cool feedwater after 
blowing down. 

The harp design, Fig. 6, utilizes boiler 
pressure to operate a diaphragm-motor 
feed valve. Top and bottom of column 
AB are connected by harp-shaped cop- 
per tubes with their extreme ends C 
and D in a straight line. Expansion 
and contraction concentrate at the tube 
ends and act on rod E and valve stem. 
Valve F regulates steam flow from 
pipe G to regulating-valve diaphragm. 


TUBE OPERATION 


Inconsistencies in thermostatic-tube 
operation result from two causes: (1) 
Hot condensate from the steam con- 
nection runs down and warms the 
tube’s lower end. (2) The water con- 
nection, after being blown down, is re- 
filled with hot boiler water. With all 
of the cool-water reserve blown out, 
hot water equalizing back from the 
boiler expands the tube and mom- 
entarily opens the feedwater valve. 


7—Steam-generator regulator consists of two tubes. Inner tube acts 
as heating element; outer one generates pressure to operate feed valve 


Steam-generator regulator, Fig. 7, 
consists essentially of two tubes, an 
outer one, A (insert), fitted with cooling 
fins, and an inner one, B, which serves 
as a heating element, connecting to the 
boiler drum above and below the water 
level. Inner tube then contains steam 
and water, the water level being the 
same as that in the boiler drum. An- 
nular space between inner and outer 
tubes forms a closed system with the 
connecting copper tubing and metal 
bellows of the regulating valve. 

Volumes in the closed system are 
so proportioned that when steam com- 
pletely fills the annular space the reg- 
ulating valve is wide open, but when 
water fills this space valve is closed. 

The generator shell has two open- 
ings, one at the bottom C that con- 
nects to copper tube leading to the 
regulating valve, and the other at the 
top D for filling the system with 
water. This opening is placed on the 
side of expansion head to prevent 
overfilling the generator. 

Water leg from the boiler carries 
cooling fins to insure a supply of rel- 
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8—Liquid level regulators are available that: 
A, allow level to fall as load increases, with ac- 
curate control of level from minimum to maxi- 
Cc mum load. B, maintain constant level at all 
loads except for swell and shrinkage. C, raise 
water level as load increases, with accurate 
control at all loads from minimum to maximum 


Water-leve/ 
regulator. 
Oil 
© | 
a 
‘Valve 
5 operator 
Drain ,Feedwater 
valve 


Boiler drum 


Position-loading 
transmitter ° 
Orifice. 


Manual contro/ 


Orifice 


heel... --3 


9—Wi 
chan 


tively cool water at the bottom of 
inner generator tube. When boiler- 
ater level rises, this cool water passes 
p into the tube and helps condense 
steam in annular space of outer tube. 
Varying-pressure-chamber unit, Fig. 
\0, operates on the theory that when 
steam flows through chamber F, 
aving an inlet orifice smaller than 
¢ outlet, pressure in F is in pro- 
ttion to that in J as the areas of 
¢ two orifices are in proportion to 
ach other. If, however, the steam con- 
ins moisture that immediately flashes 
0 steam, pressure in F increases in 
foportion to the moisture content 
til hot water enters. 
When a properly designed open-end 
ipe extends from chamber F down 
to the water column, dry steam en- 
ets the pipe when water level is low, 
hereas water enters when level is 
igh. Pressure inside the pipe is lower 
an that in the water column because 
f constant discharge through D; con- 
quently water level is higher inside 
he Pipe than it is outside. Holes 
ed through the pipe permit steam 
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2-element regulator, primary control by steam flow anticipates the rate of 
and stabilizes the level. Water-level element determines the stabilization point 


to mix with the water inside. This 
gives a gradual increase in the steam’s 
moisture content until the rising-water 
level covers all the holes. When the 
boiler level is low all the holes in pipe 
J are exposed. Then, only dry steam 
passes to chamber F, and since pres- 
sure is not sufficient to close the di- 
aphragm-operated valve connected to 
line G, feedwater flows to the boiler. 


INCREASING LEVEL 


As the water level increases, it rises 
in sampling pipe J, mingles with the 
steam entering through the upper 
holes, and a mixture of steam and 
water passes into chamber F. Part of 
the water flashes to steam and volume 
of the mixture increases. Frictional 
resistance of orifice E to its outflow 
also increases, building up pressure 
in chamber F until it positions the 
control valve properly. 

One-element regulators (those op- 
erated only by the boiler-water level) 
provide continuous feed in proportion 
to steam output, and hold the level 
steady so long as one constant load 


prevails. But because they change the 
feed-valve position only with a change 
in drum level, valve opening increases 
only when water level falls. This pro- 
duces a falling characteristic A, Fig. 8, 
carrying a lower level with each load 
increase. The original and simplest 
one-element regulator is a float oper- 
ating in a chamber connected with 
the boiler drum. Any complete one- 
element system, Fig. 7, is entirely 
satisfactory for many applications be- 
cause it offers low first cost and great- 
est simplicity. But for applications re- 
quiring other than a falling character- 
istic, regulation must be under the 
control of more than one element. 
With the steam-flow, or 2-element, 
regulator, Fig. 9, primary control by 
steam flow from the boiler anticipates 
the rate of change and stabilizes the 
level instantly. Water-level element 
determines at what drum level stabi- 
lization occurs. Feedwater valve is 
controlled jointly by both the water- 
level and steam-flow elements. Steam- 
flow unit may be actuated by pres- 
sure drop through the superheater or 
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an orifice placed in the main steam 
line. Increased steam flow creates 
greater pressure drop through the ori- 
fice, or superheater, which causes the 
feed valve to open a definite distance. 
Because the steam-flow element can be 
adjusted for any predominance, it is 
capable of maintaining a constant 
level regardless of load, or of giving a 
rising characteristic, B and C, Fig. 9. 

In Fig. 9, changes in flow through 
steam nozzle A change differential 
pressure on mercury manometer in B 
to move air-orifice throttling arm and 
position the diaphragm rod connected 
to multiplying device C. Level con- 
troller D positions its connecting rod 
to multiplying device C and the joint 
control acts on nozzle-throttling de- 
vice E to regulate the air pressure on 
reaction diaphragm of regulating-valve 
positioner F. Change from automatic 
to manual control or vice versa is 
made by first adjusting M-A regulat- 
ing valve on control panel G. 

Multiplying device C can be ad- 
justed to limit maximum water feed 
to the boiler when non-retutn valve 
closes. Thus it controls the amount of 
water diverted from other boilers if 
a tube ruptures. 

The balanced flow, or 3-element, 
regulator, Fig. 11, is a 2-element unit 
to which has been added a third ele- 


10—Quality of the mixture entering 
chamber F determines pressure at G 
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ment—one responsive to rate of feed- 
water flow. Water-flow element is sim- 
ilar to the steam-flow, but is actuated 
by pressure drop through feedwater 
heater or an orifice in the feed line. 
Manometers A and B accurately 
measure steam output and water flow 
respectively and balance these meas- 
urements through the ratio beam that 
operates an air pilot valve. Control 
functions primarily from steam flow, 
modified slightly by water level when 


necessary to hold the level within de. 
sired limits. When water input falls 
below or rises above steam output 
pilot valve C varies the air loading 
pressure beneath relay upper dia. 
phragm. As a final check, pilot valye 
D actuated by water level varies the 
air pressure above relay upper dia. 
phragm. Resultant of these two pres. 
sures moves relay stem to operate 
valves in relay lower chamber that 
modify loading pressure to feedwater 
regulating valve. Setting the link E at 
the midpoint of ratio beam maintains 
a constant water level. Moving it to 
the left gives a rising characteristic 
with increasing load. 

Feedwater control systems that in- 
corporate a relay between the regu- 
lator and control valve relieve the 
regulator of moving the heavy valve 
and permit it to operate more sensi- 
tively and accurately. In general, re- 
lay operation is recommended when: 
(1) boiler pressure exceeds 600 psi 
(2) a 5-in. or larger feed valve oper- 
ates with a normal pressure drop 
across it exceeding 75 psi or (3) normal 
flow through the control valve exceeds 
400,000 Ib per hr. It is also recom- 
mended for any 2-element regulator 
when pressure drop through the super- 
heater at maximum load exceeds 50 
psi, and for any 3-element regulator. 
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11—This 3-element regulator measures drop across orifices in steam and water 
lines. Each element operates a pilot valve in the air supply to the controller 
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Fig. 1—Closeup of six saturated-steam 
and two superheat sections. Firing rate, 
feedwater and air supply are controlled 
individually for each boiler section 


>PropUCING saturated steam, super- 
heated steam or high-pressure water 
under accurate control, individual-cell 
forced-circulation boiler units have been 
widely used for steam and hydraulic 
test work on valves, packing, piping, 
engines, turbines (Power, Feb, 1945, 
p. 67) insulation and similar items. 
Contribution to the shipbuilding pro- 
gram has included “portable” units 
swung aboard ships, which have ma- 
terially improved former test procedures 
for checking piping and turbines in 
place. 

Steam-boiler designs developed by 
Besler Corp of Emeryville, Calif., have 
the structural appearance of a giant 
drawer file. Separately fired forced- 
circulation sections are basically each 
a single, long tube wound into helical 
coils to form a combustion chamber and 
spiral coils, Fig. 4, for convection sur- 
faces at each end of the helical firebox 
coil. Each section has its own burner, 
over-temperature control and_ built-in 
soot blower. The entire tube assembly 
for each section slides into position, 
Fig. 3. on the structural-steel assembly 
frame. It is readily removable for in- 
spection. repair or replacement. 

Early boilers of this design operate 
om a “normalizer” cycle in which satur- 
ated stcam is superheated in the same 


POWER © April, 1945 


TWIST THE DIAL 


for 


STEAM 


Forced-circulation cellular packaged boiler 
unit supplies superheated or saturated 


steam at any temperature and pressure, or 


even hot water, under instant automatic 


control for test, standby or what-have-you 


boiler section, outlet temperature being 
controlled by injection of a proportioned 
amount of feedwater into the super- 
heater near the outlet. While this cycle 
offers a wide range of temperature and 
pressure, particularly useful in test 
boilers, the carryover of dissolved solids 
into the superheat section makes early 


tube failure a possibility in continuous 
operation if bad feedwater must be 
used, 

A later development is the “spill- 
over” cycle with separately fired super- 
heater. More feedwater is fed to the 
saturated-steam section than is needed. 
Excess water is removed by a highly 


Fig. 2—Closing main and burner switches brings unit up to predetermined steam 
conditions in two minutes; boiler automatically responds to load fluctuations 
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Fig. 3—Complete tube assembly for one 
section slides in place. Front plate, 
carrying oil or gas burner and over-tem- 
perature control, bolts on steel frame 


Fig. 4—Spiral-coil assembly, carrying 
built-in soot blower, is fitted to helical- 
coil unit to complete saturated-steam- 
producing section of test boiler 


efficient (99.2%) cyclone separator 
before steam passes to thé superheat 
section. Firing rate of the separate 
superheater controls final steam temper- 
ature, 

Boilers of this type were originally 
developed to meet widely varying re- 
quirements in output, temperature and 
pressure required for specific test appli- 
cations, and certain other special needs, 
without the high cost entailed in de- 
signing and constructing special units 
for each. In this sectionalized design, 
relatively large numbers of mass-pro- 
duced standard boiler sections are as- 
sembled in the proper number and 
arrangement to produce any capacity 
or steam conditions required. 

In addition to lower manufacturing 
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can be cut out or refired at will to give 
a range of outputs much wider than 
conventional designs. Efficiency i: high 
at low loads because only enoug): indj- 
vidual sections are fired to carry the 
load at somewhere near their normal 
capacity. In event of tube damage or 
other failure, the injured section can 
be cut out without shutdown of the 
entire boiler, which can be operated in. 
definitely at the full capacity of remain. 
ing sections without further damage. If 
necessary, a new factory-made tube as. 
sembly can replace the failed section 
in less than four hours. 


No Heat Storage 


Continuous-flow arrangement of the 
boiler tubing, eliminating all drums and 
headers, minimizes stored-water capac- 
ity and permits almost instantaneous 
steam-up and shutdown without damage 
or excessive heat losses. Coiled-tube 
firebox without refractory assures mini- 
mum contained heat on shutdown. 

Lack of any appreciable amount of 
stored water and steam also reduces ex- 
plosion hazard to negligible propor- 
tions. The “low-water” condition met 
with conventional boilers when steam 
demand increases suddenly is meaning: 
less with the forced-circulation unit, 
which meters feedwater in direct pro- 
portion to firing rate of each section. 
With no drums or headers to interfere, 


costs, sectionalized designs have other 
advantages. Separately fired se-tions 


ates 
2. 
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ihibited-acid cleaning affords rapid de- 
valing without danger of settlement. 
{bsence of drums and headers also ob- 
viates collection of sludge, sediment or 
gud and consequent necessity for flush- 
ing out the unit at frequent intervals. 
Firing from cold involves first start- 
ing auxiliaries and then closing main 
and burner switches that control igni- 
tion and fuel. The unit automatically 
comes up to predetermined steam con- 
ditions and maintains them under full 
automatic control. Steam-up time from 
a stone-cold start is less than two min- 


utes for test-boiler types. and less than 
ten minutes for high-capacity marine 
and industrial-power units. 

Once on the line, the boiler responds 
automatically to load fluctuations main- 
taining desired pressure within close 
limits regardless of changing load. Su- 
perheater sections, almost automatically 
controlled, maintain a preset tempera- 
ture independent of steam flow. Inter- 
connected controls regulate firing rate 
of each boiler section and meter feed- 
water to it in direct proportion to its 
firing rate. Combustion air is similarly 


regulated by the interconnected control 
system which is actuated by pressure 
fluctuations in the main steam line. 
Each section has an over-temperature 
control which automatically cuts off the 
burner if temperature exceeds -afe 
limits. A complete description of these 
standard controls appeared in an article 
“Shop Tests Okay Cargo-Ship Tur- 
bines” by F W Peterson of Joshua 
Hendy Iron Works. Power, Feb, 1945. 

Although actual proportions differ for 
each specific boiler. cubic measure- 
ments average one third to one fourth 
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Fig. 5 Complete with auxiliaries, this compact sectional boiler unit can produce anywhere from 500 to 15.000 lb per hr of 
steam st any pressure up to 1500 psi and temperature to 900 F under automatic control and on a few minutes notice 
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those of conventional steam-generating 
units and total weight is about half that 
of the usual boiler of equal capacity. 
Specific comparison between a 30,000- 
lb-per-hr 900-psi 750-F unit and a con- 


ventional single-pass boiler are as 
follows: 

Besler Conventional 
Length 7 ft, 9 in. 20 ft 
Width * 
Height 144% ” 
Volume 890 cu ft 3770 cu ft 
Weight 30,000 Ib 120,000 lb 


(Beclusive of foundations) 
Factory Built 


Complete factory assembly of the 
boiler, with all auxiliaries and control 
in place, is inherent in the design. Com- 
pactness and lightweight permit ship- 
ping the assembled unit by rail or 
truck, Fig. 6. Special foundations are 
usually unnecessary as weight seldom ex- 
ceeds 175 lb per sq ft. No brickwork is 
required and a simple vent to atmos- 
phere suffices for a stack. 

Primary application for unit-section 
forced-circulation boilers has been for 
test installations, for which the unit is 
particularly well adapted. Several such 
boilers, of capacity ranging from 500 to 
15,000 lb per hr at pressures up to 1500 
psi and temperatures to 900 F, have 
served such turbine and engine manu- 
facturing plants as De Laval, General 
Electric, Joshua Hendy, Murray Iron 


90 


Fig. 6—Compactness of the Besler boiler is indi- 
cated by this 15,000-lb-per-hr unit with auxiliaries 
and controls ready for trucking to Joshua Hendy 
Iron Works for turbine testing (see Power, Feb, 
1945, page 67, for detailed performance) 


Works and Westinghouse. Others serve 


‘ similarly in ship repair and Navy yards 


all over the world for testing valves, 
fittings and piping on repaired ships. 

For the future, several different ap- 
plications are now under consideration. 
Two types of marine-propulsion boilers 
are being completed for early installa- 
tion. A larger industrial-power boiler 
using multiples of 5000-lb-per-section is 
undergoing final tests at present. 

Wherever space or weight limitations 
are important factors, sectional forced- 
circulation boilers offer interesting pos- 
sibilities. Rapid steam-up and instanta- 
neous shutdown with negligible standby 
losses indicate a new approach to power- 
generation and process heat supply 
when operations are intermittent or 
cyclic. It is practical and desirable to 
shut down forced-circulation boilers 
nights and weekends for a plant operat- 
ing on a single-shift 5-day-week sched- 
ule. Similar advantages obtain for in- 
termittent or batch processing when 
continuous production is impracticable 
or impossible. 

For direct power generation the 2- 
minute steam-up offers a practical an- 
swer to the problem of providing 
standby facilities at central stations and 
in industrial plants. Automatically con- 
trolled units can pick up overloads, or 
come on the line from cold in event of 
failure of other equipment, and shut 
down when demand drops. 


In the marine field, savings in | oiler. 
room space and in “dead weight” pos. 
sible with forced-circulation | oiler; 
offer obvious increases in cargo 0; 
passenger capacity. In size, weig)it, ip. 
stallation and operating costs, the 
forced-circulation-boiler power plant 
compares favorably with heavy-duty 
diesel engines. In addition, its sectional. 
ized design makes possible “continuous” 
maintenance at sea, even to tube re. 
placement, without shutdown. 


Smaller Units 


Design and layout studies for re. 
placement of existing heavy-duty diesels 
with forced-circulation boilers and high. 
pressure steam engines in the Army’: 
180-ft FP boats indicate an increase of 
25% in cubic cargo capacity. In gen. 
eral, the complete power plant requires 
about half the space, weighs half as 
much and is lower in cost per hp than 
slow-speed heavy-duty marine diesels, 
Now being completed for test installa 
tion is a 200-shp marine steam power 
plant consisting of boiler with feed. 
water pump and all auxiliaries, a re. 
versing engine. electric generator for 
ship lights, and condensers. The entire 
single inclosed unit is a 5x5x5-ft cube. 

Flexibility, afforded by sectionalized 
construction, completely automatic op- 
eration and compact size of total plant, 
offers designers new possibilities in ap- 
plication of forced-circulation boilers. 
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N L Rea, General Electric’s erector extraordinary, tells how 


a ‘mouse’ in pinch-hitting for a ‘fish’ snaked cable through 


a conduit to the amazement of the assembled native citizenry 


> One of our erecting engineers, who 
was on a foreign assignment recently, 
reported that he was having trouble 
with a conduit system. It seems that 
conduit runs aplenty waited to be 
pulled but of fish tapes or cable grips 
there were none. In fact, the country in 
which he was so unhappily situated had 
never even heard of them. 

The majority of foretgn workmen and 
engineers, who have worked for years 
without fish tapes, cable grips and simi- 
lar handy devices, remain convinced 
that*there is only one way to insert 
cable into conduit. Their method in- 
volves first measuring and cutting the 
cable. Next they bend and fit the con- 
duit, slide it piece by piece on the cable. 
make up the joints and carry the com- 
plete length of cable and conduit to its 
fnal location. Knowing this, I wrote 
to the erecting engineer as follows: 

“Years ago, when fish wires were 
hard jo get, some of the old timers de- 
veloped a gadget to insert cable into 
conduit. They called it a “mouse.” The 
device consisted of a cone made of thin 
leather, about four to six inches long. 
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with the back edges scarfed from the 
inside. The mouth of the cone was 
made slightly larger than the conduit. 
A spool containing coarse thread or a 
light fish line was obtained and the end 
of the thread or fish line was fed 
through the jnside of the cone, or 
mouse, out through the nose, and tied 
securely. 

“The mouse was then inserted well 
into the conduit and the spool mounted 
so that it would run freely. The mouse, 
carrying the thread, was forced through 
the conduit by means of an air hose. 
However, if an air hose was not avail- 
able, a hand bellows was often used 
successfully. Next the thread was tied 


to a larger cord and drawn through the 
conduit. This heavier cord was used to 
pull the wire or cable into the conduit. 
In the old days, when we did a great 
deal of switchboard installation, this 
was standard practice. 

“If fish wire is forced through the 
conduit, it is very easy to make a sold- 
ered splice to the copper on the cable 
end and then protect the insulation with 
tape. This makes it simple to draw the 
cable into the conduit without first pull- 
ing a heavy cord through. This scheme 
was used frequently before cable grips 
were invented.” 

In answer to my letter, I received the 
following note from the erecting engi- 
neer: 

“Your recent letter explaining the 
mouse was most welcome and it cer- 
tainly arrived at just the right time. We 
were struggling to get spring wire 
through the conduits with absolutely no 
success. To say the mouse was phenom- 
enal would be a grass understatement. 
After repairing the local air compres- 
sor, we pulled cable through all the 
conduit in two days. 

“The use of the mouse caused as 
much of a sensation here as would 
Hitler pushing Stalin in a wheelbarrow 
down Main Street at home. People 
came from miles around to see the 
Americano’s educated mouse perform.” 
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Easily made part of day-by- 


day routine, checking ex- 


haust temperature and condi- 
tion reveals faulty combus- 
tion and mechanical defects 


on diesels and gas engines 


> Goop orrerators have always kept an 
eye on engine exhaust—literally, in the 
watch for smoke and other signs of 
faulty combustion and, figuratively, in 
the regular check of exhaust-pyrometer 
readings. Such observations are both 
easy to make and dependable, proving 
especially valuable for day-by-day rou- 
tine. 

Just about everything that happens in- 
side the cylinders leaves its trace in the 
exhaust, changing its temperature, ap- 
pearance and chemical analysis. Conven- 
ient temperature measurement proves so 
important to the operator that pyrom- 
eter equipment is virtually standard 
practice in a modern plant. As usually 
applied. the apparatus consists of ther- 
mocouple elements at or near the points 
where exhausts from individual cylin- 
ders enter the manifold: a single milli- 
voltmeter to register the current flow 
from the elements’ and indicate it in 
terms of temperature, and a selector 
switch to connect the individual ther- 
mocouples to the millivoltmeter in any 
desired sequence. 

The thermocouple element contains 
the familiar pair of dissimilar-metal 
wires welded together at one end. Fig. 
1 shows how the basic thermocouple 
principle is worked out in practice for 
convenient and reliable use in an en- 
gine exhaust pipe. Extension wires con- 
nect the element wires to the millivolt- 
meter or its selector switch. The welded 
end forms the hot junction; the other 
end is the cold or reference junction. 
When extension wires are copper. the 
reference junction is at the connection 
point. Use of alloy-metal extension 


wires extends the dissimilar metals of 
the thermocouple back to the connection 
at the indicator or selector switch and 
this becomes the reference junction. 
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Keep an Eye on the Exhaust— 
It Tells an Operating Story 


Always use alloy extension wires with 
pyrometer indicators containing auto- 
matic cold-end compensators. 

The thermocouple, when heated, gen- 
erates a voltage proportional to the tem- 
perature difference between hot and 
cold junctions and thus the indicator 
scale can be calibrated directly in de- 
grees Fahrenheit. Accurate reading de- 
pends on careful setting of the cold-end 
temperature, which should register on 
the millivoltmeter when it is not con- 
nected to any thermocouple. This is 
done by placing a dependable ther- 
mometer close to the cold-end terminals. 
whether at the couple or at the switch. 
shielding the bulb from drafts or direct 
radiation, and allowing temperature to 
stabilize. 


Adjust Cold End 


When thermometer temperature re- 
mains steady (This may take up to an 
hour.) adjust the indicator to show the 
cold-end temperature thus measured. 
If the indicator contains an automatic 
cold-end compensator, the pointer will 
shift to follow temporarily ambient-tem- 
perature changes. 

Properly adjusted. the exhaust pyrom- 
eter permits quick and _ convenient 
reading of temperatures from individual 
cvlinders. Logging these temperatures 
allows comparison from day to day. 
Using temperature changes to diagnose 
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Fig. 1—Cutaway view showing construc- 
tion of a typical thermocouple element 


engine conditions depends on heving: 


some “good” set of readings at various 
loads to refer to for comparison. With a 
new engine, or newly installed pyrom. 
eter, the operator must start by estab. 
lishing such reference points. 
Frequent readings should be taken 
over a considerable period during which 
all engine operating factors are watched 
with extreme care. If at all possible. 
performance should be checked by indi- 
cator or any other available means. 
If operator has conscientiously made 
sure that load is evenly divided between 
cylinders and that engine is in topnotch 
shape mechanically. individual cylinder 
readings should be about the same and 
in the normal range for the engine. 
Any marked departure from the ex- 
haust temperatures established by ex- 
perience as being right for the particu- 
lar engine warns of potential trouble. 
For example. high readings on all cyl- 
inders usually mean overload. Lack of 
balance in loading between cylinders 
shows up as high exhaust temperature 
on some and low temperature on others. 
Inadequate jacket cooling caused by 
scale deposits also causes higher ex- 
haust temperature, but the increase ap- 
pears at all loads. This fact and general 
observation make it possible to tell 
easily whether high exhaust temperature 
results from a general overload condi- 
tion or insufficient jacket cooling. 


Fig. 2—Pyrometer indicator (millivolt- 
meter) and 6-cylinder selector switch 
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(hanges in exhaust temperature also 
serve to indicate faulty combustion. On 
diesels, high temperature may mean de- 
laved fuel injection, low injection-air 
pressure, or too little fuel-valve clear- 
ance. Low temperature points to the 
reverse of these conditions. ’ 
In common with most other devices 
for checking engine performance, the 
exhaust pyrometer warns that something 
is wrong and gives a general indica- 
tion of the source of trouble. No instru- 
ment yet devised can put a finger on 
the one and only cause of poor operation 
if for no other reason than that many 
faulty conditions have their beginnings 
in a number of maladjustments. The 
important thing is to heed the warning 
promptly, find the cause of the difficulty 


causing a shutdown and costly repairs. 

If the exhaust-pyrometer indications 
are to be dependable, the operator must 
keep the instrument in good condition. 
Check the thermocouple element reg- 
ularly for cleanliness. The protecting 
tube which prevents burning, contamina- 
tion and general deterioration of the 
thermocouple wires may become coated 
with carbon or soot from the exhaust 
gas. Such a deposit interferes with the 
accuracy of the temperature indication 
and makes the system slow to respond 
to quick changes in exhaust tempera- 
ture. Removal of the element for clean- 
ing may require disconnecting the ex- 
tension wires; make sure polarity mark+ 
ings are correctly followed in recon- 
necting. 


Faulty Readings 


Loose connections in the extension 
wiring or at the selector switch also 
cause faulty readings. Inspect for loose- 
hess, corrosion or dirt regularly. Check 
extension wires for faulty insulation; if 
stranded, examine flexing points for 
broken strands likely to cause shorts. 
Extension wires should never be ex- 
posed to extreme heat or cold and, of 
course, should be kept away from water 
or oil. 

Indicators are rugged instruments and 
if not subject to rough handling should 
give relatively long periods of trouble- 
free service. If the instrument is abused 
or subject to excessive vibration. or if 
inspection shows pivots and jewel bear- 
ings need cleaning. polishing or replac- 
ing. return the instrument to the manu- 
facturer. Such operations require spe- 
cialized skill and facilities not normally 
available in the engine plant. 

Remember that the indicator. a milli- 
voltmeter, responds to extremely small 
voltaves and never attempt to test its op- 
tration by connecting a battery to the 
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and correct it before it becomes serious, — 


Fig. 3—Individual thermocouple elements in connection from cylinders to exhaust 
manifold; BX leads carry extension wires to rigid conduit leading to the indicator 


terminals. Even the voltage of a dry cell 
is many times that required for full- 
scale deflection and at the least a bent 
pointer will result. Burned springs or 
an open moving coil are more likely 
to follow such a procedure. 

Pyrometers are available in a wide 
variety of forms. For installation on the 
engine, Fig. 4, some form of shockproof 
mounting is often supplied. Many engi- 
neers prefer to mount the pyrometer in- 
dicator with other instruments on a sepa- 
rate panel adjacent to the engine, Fig. 5. 
Portable units have prods for contacting 
terminals of insertion thermocouples 
mounted in the exhaust pipes. Designed 
for the appropriate temperature range. 
pyrometers are also used to measure tem- 
peratures other than of the exhaust— 
cooling water and lubricating-oil tem- 
perature. for example. 

Mere observation of exhaust condition 
—watching for smoke—may seem un- 
scientific. but in the early days the only 
instruments an operator had were his 
eyes and ears and even today a skilled 
operator can tell much about engine per- 
formance by looking at the exhaust. A 
clear exhaust shows clean combustion; 
if exhaust is smoky. high fuel consump- 
tion and troubles from soot deposits can 
be predicted with practical certainty. 


To be more specific, black smoke spells 
incomplete combustion; blue smoke 
usually indicates excessive cylinder 
lubrication. In turn, incomplete com- 
bustion may result from maladjustments 
or mechanical defects, or from an at- 
tempt to burn more fuel in the cylinder 
than it will take—in other words, over- 
loading. 

Exhaust smoke can be judged best 
against a blue-sky background, but even 
then quantity of exhaust, observation 
distance and personal elements prevent 
strictly accurate observations. On a 
cloudy day, or in absence of sky back- 
ground, visual observations are less 
trustworthy, and at night impracticable. 
This has lead to development of a num- 
ber of smokemeters, most of them op- 
erating on photoelectric principles. Fig. 
6 illustrates an easily built device of this 
kind. developed in the diesel laboratory 
of The Pennsylvania State College and 
described in detail in Power, Nov, 1941, 
p. 800. 

The meter consists of an 18-in. tube, 
about 154 in. ID, with a glass window at 
each end. One end carries a 200-watt 
projector lamp and an adjustable shut- 
ter (a camera shutter will do) while the 
other end carries a photocell lightmeter 
similar to those used for measuring 
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Fig. 4—Pyrometer indicator and selector switch may be mounted on engine or, Fig. 5—On adjacent separate instrument board 


room illumination: It is advisable to 
hinge both windows or make them de- 
mountable for easy cleaning. Instead 
of the shutter, a rheostat may be used to 
change light intensity by regulating 
voltage. 

Copper tubing 4 in. in diameter car- 
ries exhaust to the smokemeter tube. 
which opens to atmosphere through two 
rows of eight 1/16-in. holes. To measure 
smoke density, scavenge the tube with 
air and adjust shutter or rheostat to 
bring lightmeter reading to 50 foot- 
candles. Then admit engine exhaust 
and read lightmeter, allowing about 30 
sec for stabilization. If smoke reading 
is x foot-candles, smoke density is fig- 


ured by dividing x by 50 and subtract- 
ing the result from 1. To express den- 
sity in percent, multiply by 100. For 
example, assume smoke reading is 30. 
Dividing by 50 gives 0.6, and subtract- 
ing from 1 yields 0.4. The smoke den- 
sity is 40%. In formula form: 


100 (1 — z ) = smoke density, percent: 


Adjust Shutter 


If windows become obscured during 
tests, or light source changes intensity, 
adjusting shutter or rheostat to bring 
lightmeter to 50 foot-candles with free 
air neutralizes the effect. Results are in- 
dependent of light-source intensity, 


lightmeter sensitivity, deposits on win- 
dows, gas velocity, area of smokemeter 
tube and point where connecting tube 
enters exhaust manifold. The only factor 
that enters—besides the smoke density 
—is the tube length, which can be con- 
veniently standardized at 18 in. 

Fig. 7 shows a typical smoke-density 
record. Between 25 and 75% load. 
smoke density is practically zero, and 
beyond 75%. density increases slowly. 
After normal full-load point is passed. 
smoke density increases rapidly. Against 
a normal blue-sky background, smoke 
just begins to become clearly visible 
when the smokemeter registers 50% 
density. 
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Fig. 6—Exterior view and section of smokemeter. Fig. 7—-Typical smoke-density readings plotted against engine load 
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Recent engineering and 


manufacturing developments 
aid in solution of mechanical 
problems in construction of 
geared-turbine locomotive. 


Here are design highlights* 


Pin 1937, the Pennsylvania Railroad 

2 }7000 | became interested in the possibility of 

3 60 tive performance by replacing the recip- 

cof | | | s,000 | rocating engines with a geared turbine. 
= | Iwo years of study convinced Westing- 
be such a design was practical and worth 

E 20 - while but that cost of modifying existing 
ty 2 \J2,000 ean units made construction of a new high- 

& | BREESE Accordingly, in 1941, when engineers 
d. ahh Works and the Pennsylvania had com- 
ad pleted designs for such a power plant. 
he work started on a 6900-hp locomotive 
ry Fig. 1--Tractive effort and horsepower Fig. 2) Steam consumption of turbine for high-speed freight or passenger 
- at rail plotted against speed for both unit is poor at low speeds but hetter service, this rating being considered 
ke turbine and reciprocating locomotives than reciprocating engine at high mph highest practicable for a_rigid-frame 
le 4-driving-axle unit. With some changes 
to utilize non-critical materials and 


manufacture on a limited scale. the unit 
was delivered by Baldwin Locomotive 
Works in Sept. 1914. It is now under- 
going main-line trials. 

What advantages doe. the geared- 
turbine locomotive offer? Compared to 
the 2-cyl reciprocating unit. it provides: 
20° more power from a given boiler. 
-maller driving wheels and lower center 
of gravity, uniform torque without re- 
ciprocating parts. dynamic augment 
and unbalanced forces. Fig. 1 compares 
tractive effort and horsepower at the 
rail; Fig. 2 shows steam consumption 
per hphr at various speeds. 

The power plant that makes possible 
these advantages is the result of engi- 
neering advances having significance in 
(Continued on page 98) 


* Absetracted from articles by J S Newton, asst engrg 

mor, steam division; W Brecht, mar transportation 

Fig. Suspended between two of main drive axles. power unit) consists of for- snara, transportation & aenciator division; and Charles 


° Kerr, Jr, conanitina transportation enor: Weetinahouse 
ward turbine (left), reduction gear (center) reverse turbine and cluteh (right) ia 
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Overall Dimensions —Width 93” 
Length 8'6” 
Height 8’0” 


No. 5 Duplex Riley Pulverizer 
Capacity —10 tons Pittsburg No. 8 Coal 


STOKER CORPORATION, WORCESTER, MASS. 


Boston New York Philadelphia Washington Buffalo Cleveland Detroit Chicago St. Louis Cinciane® 
St. Paul Kansas City Denver Seattie Portland Los Angeles Houston New Orleans Atlanta Memp 
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Pulverizers More Popular 
day than ever before 


Riley Pulverizers are used by 
these outstanding plants 


A survey of 


BOILERS 


SCONOMIZERS 


Flexibility—Wide Load Range 


Extremely fluctuating loads over a wide range are easily 
carried. Under favorable conditions, continuous firing has 
been maintained at such a low rate that no steam was gen- 
erated by the boiler. Load ranges of 10 to 1 are carried at 
many Riley installations. 


Low Power Consumption 


With Riley Pulverizers, coal is first crushed to a granular 
state and then finely pulverized. This two-stage principle 
of pulverization partly explains the reason for the low power 
consumption of Riley Pulverizers. Another reason is the fact 
that but little power is required to run Riley Pulverizers when 


running idle. This means very low power consumption at 
lower loads. 


Sustained Fineness of Pulverization 


Wear of pulverizing elements of Riley Pulverizers occurs in 
such a manner as to have but slight effect upon fineness of 
pulverization throughout their life. A mechanical separating 
device further assures proper degree of fineness by mechanical 
rejection of coarse particles. 


Quiet, Vibrationless Operation 


You will undoubtedly be surprised by the quiet vibrationless 
operation when you first see a Riley Pulverizer in operation, 


Ability to Handle Wet Coal 


Riley Pulverizers efficiently handle high moisture coals not 
only because high temperature air can be used, but because 
nowhere in the pulverizing process is the coal crushed between 
two surfaces, but throughout is held in suspension, making 
possible the most effective use of drying air. Primary air 
mixes immediately with the coal. 


Reliability 


The reliability of Riley Pulverizers has been thoroughly estab- 
lished by performance of hundreds of these machines during 
the past fifteen years. 


Ease of Lighting 


It is easy to light a Riley pulverized coal burner. The design of 
the Riley burner assures uniform distribution of alternate 
layers of lean and rich mixtures of coal and air, affording rapid 
ignition when starting fires. 


Low Maintenance 


Recent improvements in design have even further reduced 
the maintenance of Riley Pulverizers. It is also easy and 
simple to make repairs to Riley Pulverizers. There are no 
large or heavy parts to replace, 


your power plant by a consulting engineer will possibly show ways of making surprisingly large savings in power costs 


* PULVERIZERS * BURNERS STOKERS 


WATER-COOLED FURNACES 


SUPERHEATERS 
STEEL-CLAD INSULATED SETTINGS 


Public Utilities — 


Pennsylvania Edison Co. 
Connecticut Power Co. 

Hartford Electric Light Co. 
Iowa-Illinois Gas & Electric Co. 
Oklahoma Gas & Electric Co. 
Southern Ind. Gas & Electric Co. 
Potomac Electric Power Co. 
Union Electric Co. of Il. 
Carolina Power & Light Co. 
Central Ohio Light & Power Co. 
Lynn Gas & Electric Co. 
United Illuminating Co. 


Industrial Companies — 


General Electric Co. 
Winchester Repeating Arms Co. 
Scovill Manufacturing Co. 
Standard Oil Co. of Ind. 
Curtiss-Wright Corp. 
Western Cartridge Cc. 
Standard Oil Co. of N. J. 
Norton Company 
Forstmann Woolen Co. 
Dow Magnesium Co. 
Kellogg Company 
Beechnut Packing Co. 
Henry Disston & Sons Co. 
Allis Chalmers Mfg. Co. 
National Lead Co. 
National Cash Register Co. 
Carbide & Carbon Chemical Co. 
Johns-Manville Co. 
Nicholson File Co. 
Wheeling Steel Corp. 
R.C.A. Mfg. Co. 
Carnegie-Illinois Steel Co. 
Heywood-Wakefield Co. 
Bell Aircraft Co. 

Celanese Corp. of America 


Crompton & Knowles Loom Works 


General Motors Corp. 

Crown Cork & Seal Co. 
General Machinery Corp. 
Diamond Magnesium Co. 
Publicker Comm. Alcohol Co. 


FLUE GAS SCRUBBERS 
AIR HEATERS 
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Casey Jones Turns 
To Turbine Power 


(Continued from page 95) 


fields other than the railroad. The tur- 
hine embodies developments from re- 
vent marine practice; hardened and 
ground double-helical gearing finds first 
commercial use and tooth loading of 
high-speed pinion is practically double 
that ordinarily used. 

Known as Pennsylvania Class 5-2, 
this 6-8-6 noncondensing locomotive has 
a conventional 95,000-lb-per-hr 310-psi 
750-F firetube boiler. At this steam 
flow, the turbine unit develops 6550 hp 
at the rail at 70 mph. Fig. 1. 

The propulsion unit and controls in- 
clude a forward turbine; double-reduc- 
tion gear for each of two middle-driving 
axles: flexible cup-drive elements be- 
tween final drive gears and middle- 
driving axles. Fig. 4 and 5; and a 
reverse turbine and gear unit clutched 
to the single high-speed pinion, Fig. 6: 
pneumatic steam-admission control with 


Fig. 4, above—One of the two 
power axles, showing cup drive 
to permit vertical movement of 
axle. Fig. 5, left—Cup drive 
consists of eight coil springs 
in steel cups. evenly spaced on 
inner diameter of gear, which 
bear on stellite plates on arms 
of spider. Spring compression 
permits torsional flexibility 


overspeed and low-vil-pressure protec: 
tion, and the various lubrication-system 
auxiliaries. 

Both turbines are supported from the 
gear case. Fig. 3, which is, in turn. sup- 
ported from the main locomotive frame 
at three points. in such a manner that 
distortion of the frame is not. trans 
initled to the gear case. 

The forward turbine, of impulse 
type with a Curtis stage followed by 
five full-admission Rateau stages, is 
similar to high-pressure units of cross 
compound marine plants, specially de- 


signed to meet severe temperature and 
load changes of railway service. \ 
100 mph, turbine rotates at about 9000 
rpm. It connects to the high-speed pin- 


(Continued on page 150) 


Vig. 6, 


Combined gear 
and turbine housing carries a 
single-Curtis-stage reverse tur- 
bine and ground double-helical 
reduction gears. Fig. 7. left—- 
Blading, shaft and pinions. Fig. 
8. right -Low-speed reverse 
gear and clutch in lower half 
of the combined case 
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AMERICA WANTS PROSPERITY 


McGraw-Hill Book Company carries the pro- 

vocative title “Prosperity: We Can Have It If 
We Want It.” Its authors, Messrs. Shields and Wood- 
ward, state in vigorously challenging terms their con- 
viction that the United States will emerge from war 
with human, material and technological resources ade- 
quate to provide a nation-wide standard of living 
unprecedented in world history. They present, too, 
their formulation of the several policies and procedures 
which must be followed by government, business, and 
labor if we are to realize our potential for a high and 
sustained prosperity unmarred by prolonged periods 
of severe unemployment and business stagnation such 
as have haunted our economic past. 

The specific proposals set forth will elicit both en- 
thusiastic acclaim and acrid dissent, for the book deals 
in far from gentle fashion with many of the currently 
fashionable panaceas for assuring prosperity by magic 
formula. It examines, and discards as effective guaran- 
tors of prosperity, whatever their individual merits 
upon other grounds, programs for public works, slum 
clearance, subsidizing of small business, foreign loans, 
social insurance, deficit government spending, redistri- 
bution of income, the numerous formulae for monetary 
management, repeal of the anti-trust laws, or any of 
the loosely-phrased admonitions that government 
should do nothing and allow everything to take its 
course untrammeled by controls of any kind. 

On the positive side, the book urges clear recogni- 
tion of the fact that prosperity, under a system of 
business enterprise, depends primarily upon the exist- 
ence of competitive incentives that spur capital invest- 
ment to provide better tools and equipment, that 
improve organization and technology to insure continu- 
ously increasing productivity per man-hour of work, 
and that enlarge markets by producing what the 
consumer wants at lower prices to the end that real 
incomes may be increased. 

In short, prosperity depends upon profitable and 
expanding business and employment opportunity, so 
it becomes the part of enlightened government, busi- 
hess, agriculture and labor policy to promote those 
measures which will forward rather than retard the 
major aim of expanding production. 

However great the room for dissent upon the ade- 
quacy, or the phrasing, of the specific recommendations 
it makes, the approach of this book has one virtue of 
solid merit. It attacks positively the problem of what 
steps should be taken to achieve and hold prosperity 
rather than merely devising a poultice to be applied 
when and if we run into a decline. 

Virtually all responsible spokesmen for government, 
and for business, labor, and agricultural groups, are 


Amc to be published early in April by the 


agreed upon the goal of prosperity. Moreover, they 
agree that, insofar as possible, it should be achieved 
through the effort of private enterprise, with govern- 
ment intervention utilized only as a last resort. But 
despite this unanimity, almost all public discussion of 
the problem has concentrated upon the nature, the 
extent, and the timing of such government expendi- 
tures as may be found necessary to combat deflation. 
Since upon this question there is far from general 
agreement, our procedure has created an exaggerated 
sense of divergence in a field in which, so far as 
fundamentals go, we all are in accord to quite an 


unusual degree. 
* * 


No confusion should be caused by the fact that the 
generally current phrase for prosperity is “full em- 
ployment.” The latter phrase merely states the goal 
in terms of human values, which are good terms in 
which to state any goal. What matters is that we 
generally are agreed as to what we mean when we say 
that we want prosperity or full employment. Not only 
do we know what we mean, but within very rough 
limits we can give dimension to our concepts. There 
are a few whose appraisals are somewhat lower, but 
most competent estimators set the goals for about 
1950 at an average annual employment in civilian jobs 
of between 55 and 57 million persons, with a gross 
national product of between $185 and $200 billion 
measured at 1943 price levels. This contrasts with the 
1944 level of non-military employed of 51% million, 
and a gross output for the end of 1944 of over $200 
billion. It assumes a reduction of the average work- 
week to 40 hours. 

It will take some such levels as these to provide 
employment for those who seek work, with only 
sufficient “frictional” unemployment (those temporarily 
listed as unemployed because of the normal turnover 
between jobs) to afford reasonable labor-market flex- 
ibility to both workers and employers. The non-mili- 
tary employment figures are generally consistent with 
the officially stated postwar goal of jobs for 60 million 
workers, since the latter figure is generally understood 
to be an estimate of the labor force, which includes 
members of the armed services and an allowance for 
frictional unemployment. 

There are a number of reasons why the estimates 
cannot be figured more closely, and why no one can be 
very confident even of the validity of the stated limits. 
The chief points of doubt in the employment estimates 
relate to how many withdrawals there are likely to be 
on the part of women, oldsters, and youngsters, who 
now are in the labor force to a number more than 
6 millions beyond normal expectancy; how many men 
will be retained in the armed forces; and whether the 
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postwar frictional unemployment should be calculated 
as approximating the current 1 million or the 3 million 
so-listed in the prosperous year of 1929. Additional 
uncertainties cloud the estimates of gross national 
product. Notable among them is the fact that no one 
is sure of the war’s effect upon man-hour productivity 
trends, in view of the fact that half of our current 
output has consisted of products that had no substantial 
counterpart in our peacetime price or production series. 
* * * 

Nevertheless, despite such qualifications, it is fair 
to say that we do have a general conception of the 
magnitude of our postwar goals. Although they are 
well within our production potentials as demonstrated 
in this war, they are formidably beyond any previous 
record of peacetime achievement. Only the most san- 
guine optimism could lead one to expect that they will 
be achieved without concerted will, planning, and co- 
operative effort. Only blind recklessness could engender 
confidence that once attained they will automatically 
be held, let alone expanded in normally healthful 
growth. 

If we were to follow past patterns, our war-built 
boom would, after a period of uncertain length, collapse 
into disastrous depression. The very magnitude of our 
recent growth would contribute to the depth and dura- 
tion of the subsequent trough. Yet a fall even to the 
level of our previous peacetime-peak-year 1939, has 
been estimated by’ The Federal Reserve Board to 
imply unemployment for between 15 and 20 million 
persons. If human values have importance, that is 
something that must not be allowed to occur. If busi- 
ness values have importance, we must not tolerate 
again such losses as occurred from 1930 to 1933, when 
sales over the four year period were $128 billion less 
than would have been provided if the 1929 level had 
held, and corporate profits declined from more than 
$7 billions in 1929 to an average annual loss of $1 
billion over the next four years. A repetition of these 
things cannot be tolerated—if foresight and cooperative 
effort can prevent them. 

* 


In January of this year Senator Murray introduced 
in the Senate a bill entitled “The Full Employment 
Act of 1945.” It instructs the President to submit to 
Congress plans for eliminating both unemployment 
and inflation, including recommendations for correct- 
ing structural defects in the economic system. It pro- 
vides for a Joint Congressional Committee to consider 
the proposals of the President, to take testimony from 
experts and the general public on these proposals or 
any others it may wish to consider, and after weighing 
all the facts to submit its findings to Congress. It pro- 
vides for an advance budgeting of the constituent parts 
of a full-employment economy, and commits the Fed- 
eral Government to provide, in advance, for sufficient 
expenditures (through private contractor channels) to 
make up for the gap between estimated private expen- 
ditures and the amount necessary to assure full em- 
ployment. 


THIS IS THE 34rTn OF A SERIES 


By no stretch of the imagination can The Full Ey, 
ployment Bill, in its present form, be regarded as ac. 
ceptable to business. Yet it may well present a test of 


the Bill is not acceptable because of deficiencies which 
preclude the possibility of its accomplishing the avowed 
purposes; and second, that business is able and anxious 
to offer constructive suggestions for remedying these 
deficiencies. 

It is easy to point to weaknesses in the Bill. To men- 
tion only a few of major importance: The proposal to 
make advance Federal expenditures to compensate for 
estimated deficiencies in prospective private expendi. 
tures is completely impracticable. No one in the coun- 
try can predict future trends with sufficient accuracy 
for this purpose; no one can tell what the constituent 
parts of a really high, stable peacetime budget should 
be, for in our boom-or-bust economy we have no stable 
pattern to project; no one can tell, within reasonable 
limits, how much the government should spend in ad- 
vance to assure full employment. The Bill pronounces 
labor’s right to work without defining commensurate 
responsibilities which it should exercise. It does not 
define the areas of proposed government expenditure in 
such a way as to allay business fears of government 
competition or the general public suspicion of leaf 
raking. Above all, the Murray Bill is defective in that, 
despite a somewhat vague pronouncement in favor of 
forwarding private business activity, it recommends a 
single specific designed to supplement such activity 
rather than stimulate it. 

The very definition of certain of these faults suggests 
their remedies. But the positive task of stating how the 
Bill should be amended in order that it may have 
effective usefulness is far from simple. Yet it is enor- 
mously to the advantage of American business to under- 
take it. Fortunately, there is a representative group 
sponsored by industry, The Committee for Economic 
Development, which has for some time been working 
intensively upon the problem, and which is excellently 
equipped to offer sound and progressive advice. It 
should be used for this purpose. 

American business cannot afford to take a negative 
attitude toward legislation in this field. Some legisla- 
tion undoubtedly will pass, for the problem is one in 
which there is a grave government responsibility. But 
equally there is a comparably important responsibility 
upon all citizen groups. None of them has more to gail 
or lose from the rise or fall of prosperity than American 
business. 


President, McGraw-Hill Publishing Co., Inc. 


whether or not American business can deal with prob. 

lems in this area in a statesmanlike fashion. Such! 

statesmanship will consist in demonstrating first, that 
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Washington meeting of National Fuel Efficiency Council and 
Seated, left to right: J E Tobey, 
nanaging dir, Fairmont Coal Bureau, New York; R A Sher- 
nan, supervisor, fuels div, Battelle Memorial Institute, Co- 
lumbus, O.; H K Kugel, smoke regulation engineer, Washing- 
ton, D. C. Of Bureau of Mines: J F Barkley, chief, div of 
wlid fuels utilization for war; Dr A C Fieldner, chief, fuels 
and explosives branch; T C Cheasley, supervising engineer, 
national fuel efficiency section; Dr R R Sayers, Bureau direc- 
tor. W G Christy, smoke abatement engineer, dept of smoke 


Bureau of Mines. officials. 


>FUEL SAVINGS ranging from 3 to 35% 
in industrial plants, office buildings, 
sxhools and colleges, apartment houses, 
government buildings and other com- 
mercial consumers of coal were reported 
ata recent meeting of the National Fuel 
Eficiency Council and Bureau of Mines 
ificials in Washington, D. C., according 
0 Dr R R Sayers, Director of the 
Bureau. 

Nearly 10,000 plants throughout the 
country have been visited and surveyed 
by volunteer engineers working in the 
National Fuel Efficiency Program, 
which is sponsored by private industry 
and the Bureau of Mines, the Council 
was informed. Pledges of cooperation 
have been signed by operators of these 
plants, and a “waste chaser” has been 
appointed in each plant to put into use 
the technical information provided by 
the Bureau of Mines and the volunteer 
engineers, 

To offset at least a part of the 1945 
deficit in fuel production is the objective 
of thes National Fuel Efficiency Pro- 
_%am. At the outset of the campaign, 
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‘General Staff’ 
Plans Strategy of Fuel Front 


a goal was established to save 29 million 
tons of coal each year and proportion- 
ate amounts of oil and natural gas 
through more efficient utilization by in- 
dustrial and commercial consumers. 
Substantial progress toward this goal 
was disclosed at the meeting of the 
council, which is composed of some of 
the nation’s leading fuel and combustion 
engineers. 

Indicative of the wide range of fuel 
consumers cooperating, a distribution 
breakdown of 1300 pledges signed in 
seven areas—Albany and Buffalo, N. Y.; 
Cincinnati and Springfield, O.; and 
Peoria and Elgin-Aurora, I].—shows 
that schools and colleges represent 
19.6%; apartments, 4.2%; hotels, 
2.5%; banks, stores, offices and thea- 
ters, 13.9%; laundries and dry cleaners, 
1.7%; telephone exchanges, post offices 
and libraries, 4.7%; Y.M.C.A.’s. clubs, 
hospitals, churches and other institu- 
tions, 8.7%; plants, power plants and 
factories, 35.8%, and installations not 
identified, 8.9%. 


Public Buildings Administration, 


regulation, Hudson County, Jersey City, N. J.; 0 F Campbell, 
combustion engineer, Sinclair Refining Co, East Chicago, Ind.; 
C A Reed, director of engrg dept, National Coal Assn, Wash- 
ington, D. C.; C F Hardy, manager, fuel engrg div, Appalachian 
Coals, Ine, Cincinnati, O. Standing, left to right: S M Walker, 
and H J C MacDonald, mining engineers; Kenneth M Wad- 
dell, asst supervising engineer; F M Howard, fuel engr; Fay 
D Edwards, administrative asst; 
specialist; G M S Tait, analyst; R E Morgan and G M Hayes, 
fuel engrs—all of the Bureau’s national fuel efficiency section 


J H Burton, information 


Federal Public Housing Authority, and 
other federal agencies also are cooperat- 
ing and are obtaining results, a report 
submitted at the meeting disclosed. 
Representative savings this year over 
last in Washington, D. C., office build- 
ings, compiled on a degree-day basis. 
showed 25% for the Public Buildings 
and Administration’s ABC group of 
buildings, 20% for the Hydrographic 
office, 30% for Navy, 33% for Muni- 
tions, and 16% for Temporary 8 Build- 
ing. 

Still expanding their field organiza- 
tion, the directors of the National Fuel 
Efficiency Program now have appointed 
181 area coordinators throughout the 
country with supervision over 5000 re- 
gional engineers, all volunteers from 
industry. Coordinators, in turn, have 
appointed 726 persons to their advisory 
committees. Thirty-four “quiz sheets,” 
providing fuel-efficiency information 
for different types of installations, have 
been printed, two more are being 
printed, and twelve others have been 
prepared. 
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Low Steam Cost Starts 
With the Fuel Survey 


Failure to select equipment to handle all fuels readily available too often means trying 


to feed a champagne appetite on a beer purse. Recommending fuel surveys to dodge such 


troubles, Tom Marsh, Iron Fireman Corp, presents a new coal classification and its use 


> BuILDING A POWER PLANT without 
first surveying the locality’s entire fuel 
market is like buying a railroad ticket 
before deciding where you’re going— 
it can be done but there isn’t much 
sense to it. Yet fuel-burning equip- 
ment is often selected in just this hap- 
hazard way. Some of the few surveys 
made have lacked completeness, due to 
overlooking important fuel sources. 
Moreover, common terms describing 
coal quality prove loose and even mis- 
leading. Here is a new classification of 
coals and data showing how low steam 
costs result when plant design takes ad- 
vantage of attractive fuel purchases. 

Good and poor coal are vague and 
purely relative terms. Good coal of 
one area is often poor in another— 
coal called poor in West Virginia may 
look good in Illinois, while Illinois poor 
coal may look good in Iowa. Also, the 
so-called good coal becomes a poor one 
if the burning equipment is found to 
be unsuitable. 

A more rational classification for in- 
dividual producing and consuming 
areas uses the terms standard, premium 
and economy to describe relative fuel 
values. Of course, for each area the 
relative values change because of dif- 
ferences, in production, transportation, 
trends in fuel-burning equipment, and 
other factors. Probably no market does 
or ever will show a fixed or constant 
coal supply that permits rigid classifica- 
tion. However, these proposed terms, 
as the following definitions indicate, 
are by their nature less likely to dis- 
play wide divergences from area to 
area, 

Standard coals in any district, because 
of their properties and characteristics, 
are widely used and produce satisfac- 
tory results in the average coal-burning 
installation. Standard coals thus estab- 
lish an average price per million Btu. 

Premium coals, as a result of favor- 
able properties and characteristics, are 
used in those services unable to obtain 
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HOW FUEL PROPERTIES AFFECT DESIGN AND OPERATION OF STOKER-FIRED PLANTS 


PHU 


1 With high surface moisture, may cause 
corrosion of metal in bunkers, etc 

2. Encourages spontaneous combustion 

3 coal 
Affects clinkering and slaggi 

‘4 Sets limit on out temper- ~~ 
ature of flue gas from 


VOLATILE CONTENT 
1 Determines flame and thus 
fixes minimum se height 
2. Determines how much overfire air 

is needed, and where 
MOISTURE 
1 Reduces fuel-handling and burnin 


air preheater 7 


7 


oe. 


capacity; may cause handling diffi- 
culties "lireezing, etc ) 
2. Must be evaporated in furnace, 
causing “moisture loss” 
3. Surface moisture prove bene- 
ficial to structure of fuel-bed (as 
5 in “tempering” ) 
‘| SIZE 
‘tf Handling equipment should be de- 
signed avoid size. segregation 


2. Size, along with caking qualities, 
affects density of fuel bed and 
uniformity 
1-3. Fuel-bed density affects amount 
' of draft needed and distribution 
4. Excessive quantities of fines may 
a cause high carbon loss to ashpit 


ASH CONTENT AND FUSION TEMPERATURE 


and stack 


= 


CAKING AND _COKING 


1 Stoker should agitate fuel-bed 

in proportion to caking tendency 3 
2 Fuels forming weak cokes 

better for fluctuating loads 


. Amount of ash, fusion temperature and ash compo- 


Presence of ash reduces handling and burning 
capacity; may increase handling cost 


sition, in relation to burhing rates, fuel-bed and furnace 
temperature, indicates possibilities of clinkering 
and slagging. Some ash to protect grates 
Equipment needed for ash removal; disposal may 
involve cost. High ash usually means high carbon 
loss to ashpit 


satisfactory results with standard or 
economy coals. Thus these coals com- 
mand a higher price per million Btu 
than standard or economy coals. 

Economy coals have a more limited 
utilization and therefore sell at a price 
giving more Btu’s per fuel dollar than 
standard coals. 

In certain areas, economy coals may 
have higher quality than premium coals 
of another area. Moreover, as condi- 
tions vary over a period of time in some 
areas, an economy coal may become a 
standard and conceivably a premium 
coal. Also these terms have a separate 
and distinct application in the indus- 
trial, commercial and domestic fuel- 
burning fields. To sum up: these terms 
are relative, and have value only at 
a specific place and time. 

Characteristics that classify coal in 


any district include relative heating 
value, ash content, moisture and hydro- 
gen content, ash-fusion temperature, 
sulphur content, storage and degrada- 
tion properties, size, size consist, (see 
page 102) and grindability. The qualify- 
ing adjective relative applies because 
the buyer must consider these character- 
istics for each coal in relation to other 
coals in the market. 

Because premium coals do command 
a higher price per million Btu’s than 
standard and because economy coals 
offer more Btu’s per dollar than do 
standard, the plant that burns economy 
coals satisfactorily enjoys a definite ad- 
vantage in low-cost steam production. 
Generally, standard or premium coals 
may be substituted for economy coals, 
which thus offer complete flexibility. 
Typical exceptions exist in the fact 


POWER ® April, 1945 


that 
tena: 
ash- 
slag: 
Si 
poin 
| econ 
and 
coal 
| does 
| 
othe 
utili 
| vers 
disp 
istic 
just 
R 
— cau 
com 
higl 
ton: 
: 
SS) 

bur 
Ol ||" 
ou 
| ing 
all 
hig 
dis 
] 
ten 
Zo 
it | 
sli 
ter 
otk 
dif 
ers 
se} 
ste 
| ha 
ge 
tu 
th 
be 
of 
d 
tk 
| a 


pi 4 


that low-ash coals may cause high main- 
tenance on some stokers and that high- 
ash-fusion coals prove less applicable to 
slag-tap pulverized-fuel furnaces. 

Since, therefore, economic advantage 
points to designing plants to utilize 
economy coals, let’s look at chemical 
and physical properties that classify 
coals as standard, premium or economy. 

Relative heating value (Btu content) 
does not in itself govern classification 
because a high-heat-value coal may have 
other properties unfavorable to wide 
utilization compared to alternates. Con- 
versely, a low-heating-value coal may 
display such other favorable character- 
istics as to rate in the premium class and 
justify a higher price per million Btu’s. 

Relative ash content is important be- 
cause ash, a non-combustible, displaces 
combustible matter. Thus, in general, 
higher ash coals show lower heating 
value than lower ash coals, and more 


tons must be burned to liberate the 


same equivalent heat. In addition, each 
ton burned has a higher ash content 
so that the total ash and refuse to dis- 
pose of is increased in two ways. 


Burns More Coal 


The buyer of high-ash coal not only 
bums more coal (pounds) to obtain a 
given heat release, but pays freight and 
handling on unburnable matter. On 
top of that he pays for disposing of a 
greater amount of refuse. Higher total 
hourly coal entails either higher burn- 
ing rates per sq ft of stoker-grate area, 
or larger grate areas. Engineers usu- 
ally follow the latter procedure as 
higher burning rates result in more ash 
disposal from each sq ft of grate. 

Relative moisture and hydrogen con- 
tent: Moisture is also a non-combustible 
constituent. High moisture lowers heat 
content; moreover, some of the heat 
goes to evaporate the moisture and raise 
it to exit temperature. This proves of 
slight significance unless moisture con- 
tent rises considerably above that of 
other available fuels. Wet coal causes 
difficulties in handling, also in bunk- 
ers and stoker-feeding mechanisms. Off- 
vetting this is the fact that on some 
stokers, as chain grates, tempered coal 
has favorable burning characteristics. 

Hydrogen in coal combines with oxy- 
gen to form water vapor (steam) which 
must also be raised to exit-gas tempera- 
ture. This represents a loss greater 
than that due to moisture. 

Moisture and hydrogen content must 
be evaluated against the amounts in 
other available coals. Because both 
detract from net effective heating value, 
the buyer must consider burning rates 


48 for ash, above. 
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Relative ash-fusion temperature: Low 
ash fusion relates here to coals caus- 
ing slagging and clinkering at furnace 
temperatures whether the result of low- 
fusion or low-fluid temperature. Low- 
ash-fusion coals generally fall into the 
economy classification. 

Provision for satisfactory burning of 
low-fusion coals must be made in initial 
selection of burning equipment and its 
proportions. For stoker-fired plants, 
the engineer must consider grate-area 
requirements and make sure that suffi- 
cient exposed black surface is installed 
to reduce furnace exit temperatures to 
a point below ash-softening tempera- 


high in organic sulphur but low in py- 
rites may have high fusion temperature. 

Condensed sulphurous gases cause 
acid corrosion of preheaters, breechings, 
stacks, etc. The temperature at which 
condensation occurs increases measur- 
ably as percentage of sulphur in the 
gases rises. High-sulphur coals there- 
fore do not permit the extent of heat ex- 
traction from combustion gas possible 
with low-sulphur coals. This limitation 
is quite definite and must be so treated. 

Obnoxious sulphur content in smoke 
and its destructive effect on structures, 
textiles, etc, often violate air pollution 
and smoke-abatement laws, particularly 


SULPHUR 


1. With high surface moisture, may cause 
corrosion of metal in bunkers, etc 

2. Encourages spontaneous combustion 
in stored coal 

3. Sets limit on exit temperature 
of flue gas from preheater 


HOW FUEL PROPERTIES AFFECT DESIGN AND OPERATION OF PULVERIZED-COAL PLANTS 


ASH CONTENT 

1 Reduces handling and 
burning 
may increase handl- 
ing costs 

2. More ash means 


4. Affects slagging 


VOLATILE MATTER 


1 Low-volatile fuels ignite less 
readily and require longer 
burning time; this affects 
furnace volume and, more 
particularly, location and 


amount of cooled surface 
2. Burning low-volatile fuels 
improved by preheating 
primary and secondary 
air, by low primary air 
volume and high furnace 


temperature — a 

MOISTURE 

1 Reduces handling and 
burning capacity; m 
increase handling difti- 
culty and cost 

2. Must be evaporated 
in furnace 

3 Affects ignition; in- 
tame length 

eating second- 

an hake J 


GRINDABILITY 


1 Major factor affecti Iverizer capac 
Major factor affecting grinding cosh both 
power consumption and 


fe of wearing parts) 


more flyash emission 

3. Retards combustion 
and increases carbon 
/oss 

4. Ash particles coat 
tubes and reduce 
heat transfer 

5. Involves expense for 

removal and disposal 


ASH FUSION 

TEMPERATURE 

1 Ash content, fusion 
temperature and 
composition, in re- 
lation to furnace 
temperatura, ind - 
cate slagging char. 
acteristics 

2. Determines whether 
furnace is designed 
for dry-bottom or 
slag-tep 


SIZE 

1 Pulverizer capacity 
slightly greater and 
grinding cost lower 
on fine coals 

2. Fine sizes may 
cause handling 
difficulty and 
dust nuisance 


ture. In pulverized-fuel plants, slag- 
tap furnaces are indicated for low- 
fusion coals and dry-bottom for high. 

Relative sulphur content: The effects 
of high-sulphur coals involve two con- 
siderations: (1) ash-fusion temperature 
as related to fuel beds and furnace 
slagging conditions (2) corrosive effect 
of sulphurous gases in final passes of 
steam-generating units. 

While sulphur in itself does not lower 
ash-fusion temperature, it acts like the 
boy not bad himself but usually found 
in bad company. Sulphur combined with 
iron as iron pyrites (FeS,) forms a com- 
mon coal constitutent; it is the iron 
that lowers the fusion temperature. But 
sulphur may also be present in organic 
form as a sulphate that gives no slag- 
ging trouble. Thus sulphur is not an 
index of fusion temperature and coals 


in or near municipalities. 

For all these reasons, many plants 
cannot burn high-sulphur coals, which 
often sell at economy prices compared 
to low-sulphur coals having a broader 
market. Under such conditions, more 
heat units may be purchased per dollar 
in the form of high-sulphur coals and 
the cost advantage may often outweigh 
loss due to lower efficiency. Therefore, 
plants that use high-sulphur coals satis- 
factorily enjoy a steam-cost advantage. 

The heating plant of one large mid- 
western institution was originally 
equipped with economizers and air 
heaters to operate with final exit gas 
temperatures in the neighborhood of 
300 F. Economic coals, in terms of heat 
units per dollar, showed 3 to 5% sul- 
phur. Experience proved that such coals 
caused rapid air-heater corrosion and 
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set sulphur limit at approximately 1.5%. 

Freight rate on these low-sulphur 
coals ran almost $1.00 per ton higher 
than on high-sulphur, and in addition, 
they were premium coals at the mine. 
After several years, operators removed 
the air heaters, raising exit temperature 
by about 200 F and thereby lowering 
efficiency. However, because of lower 
cost per million Btu of high-sulphur 
coals, net cost per 1000 lb of steam 
fell below that from premium coals 
burned at higher efficiency. 

The existing plant of a midwestern 
industrial company handled economy 
coal at an attractive price per million 
Btu but needed replacement. A new 
boiler plant was installed to operate 
at substantially higher efficiency, but de- 
signers failed to make a thorough fuel 
survey. Consequently, it proved neces- 
sary to burn standard coals at higher 
cost. Annual fuel bills increased several 
thousand dollars over those of the orig- 
inal less efficient plant. 

Numerous other cases show how ini- 
tial plant design increased steam cost 
hy making use of economy coals difficult 
or impossible. The hundreds of plants 
that have been and are being converted 
to equipment that burns more econom- 
ical coals prove that all too often equip- 


ment is selected on inadequate fuel 
surveys, or none at all. 

Relative storage and degradation 
properties: All coals can be stored but 
some deteriorate markedly; some show 
greater tendencies to heating and spon- 
taneous combustion. U. S. Bureau of 
Mines bulletins and reports on coal stor- 
age offer much detailed information on 
this matter. In addition to weathering 
or slacking in storage, coal suffers size 
degradation in handling. Ability to re- 
sist degradation may be an important 
property in some applications. 

Relative size and size consist: Most of 
the variables pertain to the smaller sizes 
and particularly to screenings and 
stoker coals. At one time, buyers speci- 
fied screenings by top size only—2-in., 
114-in., ete. Then came the term consist, 
which designates the actual percentage 
of each intermediate size. For example, 
114-in. screenings could have: 


3% of 1%4- to 1-in. size 
4% of 1- to 34-in. size 
5% of 34- to %4-in. size 
88% less than 14-in. size 


This would be a very poor consist be- 
cause of excess fines. Another consist 
might reverse the picture, with coarse 
coal predominating. Still another might 


2. Name of producer 
3. Seam number 
4. Size and size consist 


5. Tonnage available 


11. Tendency to spontaneous heating 
12. Cost per ton at mine 
13. Freight cost per ton 
14. Delivered cost per ten 
15. Cost per million Btu, as shipped 


16. Limiting exit temperature of flue gas 


18. Cost of coal for M lb steam 
19. Auxiliary power cost per M Ib steam 
20. Maintenance cost per M Ib steam 


21. Total cost per M Ib steam 


TYPICAL ITEMS FOR A FUEL SURVEY 
1. Name of coal: (state).......... (seam) 


17. Estimated efficiency, stokers........... 


% H0....% Vol....% FC.....% Ash.....% Sulphur..... 
rtrbenae Btu per !b, as shipped............. 

Pulverized coal Stokers 
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be a “doughnut” cval that has toy and 
bottom sizes, with middle sizes screened 
out. To discuss size without consists js 
far from specific and apt to mislead. 
Once engineers assumed that coal size 
did not affect the actual analysis but 


now they know that different consists J 
of the same coal may show fusion tem. 
peratures that differ over a considerable | 


range. 


Some preducers offer standard for. | 
mulas for their consists based on best § 


performance of their screening and can 
produce these consists regularly, repeat- 
ing accurately the size formula, once 
established. 


Power for Grinding 


Grindability is a physical characteris. | 


tic important to operators of pulverized. 
coal plants, serving as an index to the 
power needed to reduce coal to required 
size. This power is measured by a grind- 
ability index, on which coals most easily 
pulverized rate 100. Some coals show an 
index as low as 25. In addition to coal- 
structure characteristics, moisture and 
preparation affect grindability index, re- 
moval of refuse and pyrites raising the 
index. 

Power to pulverize coal represents a 
substantial operating cost. If grindabil- 
ity index is low, pulverizing power is 
high. Mill maintenance also varies in- 
versely with grindability index. Main- 
tenance, in turn, affects mill efficiency 
and may be reflected in decreased con- 
bustion efliciency. 

While grindability index is an all-im- 
portant item in pulverized-coal plants. 
a low index may prove desirable else: 
where. This is particularly true with 
stokers because degradation should be 
low to maintain size consist. For long 
storage and rehaudling, hard-structure 
coals are preferable for stoker-fired 

* plants. 

So much for fuel characteristics. 
What about equipment?  Pulverized- 
fuel equipment may be adapted to the 
entire coal range, although furnace de 
sign must suit coal characteristics. No 
single design proves suitable for the et 
tire range from bituminous to anthracite 
nor through a full range of fusion tem 
perature, but it is possible, at slightly 
greater cost, to handle a wide range 
In general, initial cost, auxiliary powe! 
and maintenance of pulverized-fuel in- 
stallations exceed those of stoker-fired 
plants. 

In the stoker field, traveling grates 
prove suitable for anthracite, free-bur™ 
ing bituminous and sub-bituminous. and 
lignite. with limitations on minimu™ 
ash. Underfeed stokers burn bituminous 


(Continued on page 156) 
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HEN PROPERLY INSTALLED, 

operated and maintained, modern 
boilers are dependable, safe, and give 
good service for many years. Improper 
maintenance, however, causes trouble 
ranging from costly repairs and short- 
ened boiler life to explosion, with total 
plant destruction. and death or injury 
to personnel. 

Because boilers are so important every 
maintenance man must be thoroughly 
trained in these duties: (1) Cool and 
ventilate boilers. (2) Remove, clean and 
replace handhole and manhole plates. 
(3) Clean internal and external heating 
surfaces. (4) Patch and renew brick- 
work and baffles. (5) Renew piping on 
any boiler part. (6) Renew tubes (and 
know when this is necessary). (7) 
Pound back tube bags (and know when 
his is safe). (8) Check condition of 
ill boiler parts including drums, tubes, 
headers, mud drum, circulating nipples, 
‘uperheater, water column, water glass, 
led pipe, feed valves, blowoff valves 
and piping. (9) Recognize corrosion, 
pitting, grooving or other dangerous 
Conditions, (10) Return boilers to serv- 
we in good and safe working order. 

Frequency of inspection, which varies 
with each plant, ranges from monthly to 
yearly. Ordinarily inspection every three 
to four months is sufficient. In one plant 
improperly treated feedwater made it 
necessary to turbine tubes, exposed to 
the furnace, once a month to prevent 
‘upture. At the other extreme is the 
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EN GIR 


George Edwards: 


Prevent Costly Boiler Damage 
By Careful Inspection and Repair 


Begin by teaching an operator what defects to look for and how to make repairs. 


Oliver Rantanen says many of the jobs can be learned only by systematic practice 


plant that has to take a boiler off the 
line only once a year for inspection and 
maintenance. 

After a boiler is cut off the line it is 
good practice to blow soot with part of 
the remaining steam. For safety, close 
the non-return vaive and open the vent 
line between it and main stop valve. 
Shut off feedwater-line valves on both 


Advisory Editor 


sides of check valve, and hang con- 
spicuous signs, Men Working on Boiler, 
on the main stop, feed and blowoff 
valves. Let air circulate through furnace 
until setting and boiler cool and steam 
pressure drops to zero; then open boiler 
vent. After temperature drops to about 
140 F (feel drum or headers) drain the 
water. Open inspection and cleanout 


Fig. 1—Examine tubes closely for bags, blisters and burned spots; replace 
unsafe ones. Make refractory repairs early and keep air leakage to a minimum 
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doors. Remove necessary manhole and 
handhole plates and wash boiler thor- 
oughly. 

While ventilating the boiler, start in- 
specting firebox and heating surfaces. 
Look for brickwork failure. Small holes 
can be repaired with a prepared filler; 
for extensive damage use a firebrick 
patch. Bad breaks or serious erosion 
call for a new wall. Inspect (1) baffles 
for holes which, if left unattended, re- 
duce boiler efficiency (2) tubes for bags, 
blisters and burned spots, Fig. 1, and 
(3) rolled joints for leakage where 
tubes join drums and headers, Fig. 2. 


Replacing Bagged Tubes 


Considerable controversy exists among 
engineers as to when to replace a 
bagged tube. My experience guides me 
to leave a tube in service under the fol- 
lowing conditions: (1) One or two small 
(1 or 2 sq in) bags which, struck with 
ball end of a ballpeen hammer (boiler 
empty), ring with the same tone as the 
unbagged surface and feel solid. (2) 
Numerous small, widely spaced bags 
(1 ft or more apart) that test solid with 
hammer. (3) Large bag (5 or 6 sq. in.) 
that has small deformation and tests 
solid with hammer. (4) Large-area bags 
widely spaced (18 in. or more) with 
small deformation that tests solid with 
hammer. (5) Undeformed burned spots 
that test solid with ballpeen hammer. 


Fig. 2—Inspect tubes where they join drums and headers for leakage as sulphur 
gas combines with moisture to form dilute sulphuric acid, a corrosive agent 
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Replace tube under these conditions: 
(1) One or more small, badly deformed 
bags that, when struck with ball end of 
ballpeen hammer, sound dead and feel 
soft; this denotes exceedingly thin wall 
surface. (2) Large-area bag that has 
small deformation but appears thin to 
hammer test. (3) Burned spots (large 
or small) with or without deformation 
that test thin with hammer. (4) Any 
tube that seems a borderline case. 

To pound a tube bag into place, use 
ball end of medium-weight ballpeen 
hammer and work around bag edge to 
force deformation into line. Each time 
around move in closer to deformation 
center until area has been covered. 
Check result with a straight edge, re- 
peating process if necessary. Ten light 
hammer blows are better than a few 
heavy ones because light tapping brings 
deformation back smoothly without 
marking tube. Be careful not to force 
bag back into tube too far as this may 
form a scale trap and later a burned 
spot. 

In replacing several tubes, save time 
by using a cutting torch. Carefully re- 
move the tube ends so as not to injure 
the tube sheet. When expanding new 
tubes it is imperative that seat and tube 
end be absolutely clean to get metal-to- 
metal contact and a tight joint. Next 
consider how much to expand the tube. 
To an experienced man, resistance of 


the rolls, or the ridge left by the rolls 
tells the story. Rolling a few tubes yp. 
der an experienced man’s supervision 
teaches more than can be learned from 
a, book. 

Next inspect the drums. Look fo; 
signs of oil, pitting, corrosion or other 
unusual or dangerous conditions, Re. 
move oil by filling the boiler just below 
the manhole opening (manhole plate 
out) and pouring in 20 to 30 gal kero. 
sene and about 40 lb soda ash. Replace 
manhole plate, open boiler vent, star 
a slow fire, and boil mixture 8 to 10 hr. 
Then blow down and wash out boiler 
until it is thoroughly clean. 

Internal pitting is usually widespread, 
but may be localized near the feedwater 
inlet. Oxygen corrosion is recognizable 
by the black or brownish streaks sur. 
rounding the pits. Corrosion remedy js 
to install a deaerating feedwater heater 
to take care of the oxygen and CO.,. Best 
investment is to install reputable feed. 
water-treating equipment. 


Check Water Column 


While inspecting the drums, examine 
water-column connections and test for 
clear water passages to and from water 
column. Do this by inserting a water 
hose in top water-column connection in- 
side drum; if pressure builds up, piping 
or column is plugged and must be 
cleaned. Disconnect piping at the pres- 
sure gage and blow through the line to 
make sure it is clear. Always put ina 
new gage glass when a boiler is out for 
inspection. 

Inside the setting inspect the rolled 
joints for leakage. also the fusible plug. 
Look over the superheater for leakage. 
scale formation and burned spots. In- 
spect baffles and blowoff piping. Also 
check soot-blower orifice location in 
relation to tube walls. 

A mixture of powdered graphite and 
cylinder oil in the form of a thick paste. 
applied to both sides of the manhole 
gasket. insures easy removal on the next 
inspection. Carefully clean the manhole 
plate and drum seat with a scraper t 
insure a tight fit. 

Handhole seats are easily cleaned 
with a scraper. A bench made from 
2x10 in. lumber is useful for cleaning 
handhole plates. Two men can use it. 
one on each end facing the other. The 
dirty plates piled on one side ar 
cleaned, fitted with new gaskets an 
piled on the other side. 

Before putting boiler back on the line. 
give it a hydrostatic test. This is a good 
time to go over the manhole plate nuts: 
they will be loose because the pressu! 
has compressed the gaskets. Also check 
to see that handhole plates are tight. 
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TRY PUMPING BACK 


: To Save the Refrigerant Charge 
for 
her 
Re. 
ow If receiver and condenser are large enough to hold entire refrigerant charge, pump 
ate 
1-4 it back before purging by hand. George Blum explains the advantage by showing 
ace 
“ how air and other noncondensible gas can be concentrated near the purge tap 
I. 
iler 
ad, DVANTAGE OF PUMPING the Since the amount of refrigerant and air out of the system by either constant 
we refrigerant back before bleeding the size of receiver and condenser vary or periodic purging. Best results are 
ble air from the hand-purging valve is ap- in different systems this method of purg- secured with an automatic device be- 
ur parent after studying the accompany- ing may not always be adaptable. The cause a slight increase in head pressure 
vis ing hookup and pressure-gage readings job then is to devise a method that fits caused by air can waste considerable 
ter] taken during the different stages of op- a particular plant and removes the air power and increase over-all costs in a 
est | eration. with the least loss of gas. relatively short time. Frequent hand 
od. To follow the procedure assume that Most important problem is to keep purging keeps operating costs down. 
the liquid receiver has a volume of 20 
cu ft and the condenser 30 cu ft, ex- 
clusive of tube displacement. Total 
ine amount of refrigerant in the entire sys- 
for tem will fill 30 cu ft of the combined 
teceiver-condenser volume with liquid 
ater at the same temperature as that of the 
condensing water. During normal shut- 
ving] down, with 75-F water flowing through Before pumping back(30- psi air) 
beg the condenser, liquid refrigerant occu- 
res @ pies 10 cu ft, or space D in the receiver. 
e to Neglecting absolute pressures, sup- 
ina pose that upon shutdown with 75-F 
for] water in the condenser, pressure gages 
read as in E. If the discharge gage 
led § Tegisters 170 instead of 140 psi, it indi- 
Jug. § cates that air in the system is respon- 
age. sible for the excess pressure of 30 psi. 
Under normal conditions this air is Liquid! level... 
Also equally diffused throughout spaces A, pumping 
. ing Band C, being in effect 40 cu ft of air a 
at 30-psi pressure thoroughly inter- 
and mingled with 40 cu ft of ammonia gas Liquid outlet, 
aste.@ at 140 psi. Purging the air from spaces 
hol § 4, B and C under these conditions 
next ® Wastes 40 cu ft of ammonia gas. ; 
hole Although there is little or no air in a 
to the evaporators, the gas pumped out of 
them condenses and raises the liquid 5 
ane level in the receiver and condenser to 
from ‘ill spaces C and B. While the ammonia- 
ning £88 pressure remains constant at 140 
e it, psi, head pressure now registers over level ~~ = 4 
The 200 instead of 170 psi, or an increase of : g 
are over 30 psi, because the volume of 
and mixture is reduced from 40 to 20 
cu it, in space A. alae & 
line. Thus filling the spaces B and C with 
goo! liquid not only reduces the total air-gas 
nuts: Volume but also concentrates it near Stop valve 
ssur' ‘he purging tap. Pumping the liquid 
check back reduces the amount of refrigerant Emptying evaporator into receiver and condenser brings entrained air nearer 


wasted with the purged air. the purging tap and reduces air gas volume so that less refrigerant escapes 
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Plastic vee packing 


CRANKSHAFT PACKING of our ice-ma- 
chine compressor ran hot and leaked. 
After a lot of experimenting with dif- 
ferent packings I decided to try three 
rings of vee-shaped plastic packing. 
Originally the stuffing box was packed 
with twelve rings of 14-in. square plas- 
tic packing, six rings on each side of 
the lantern ring, Fig. 1. Lantern ring 
connected to the pressure oiling sys- 
tem of the compressors so that packing 
was well lubricated. 

I replaced the six packing rings back 
of the lantern with six steel rings that 
make a loose pit in the stuffing box and 
on the shaft. Outside of the lantern 
comes a vee-seat ring for the packing, 
three rings of vee packing and a vee 
backup ring ahead of the gland, Fig. 2. 
All metal rings are cut in two so that 
they can be readily placed on or re- 
moved from the shaft. 

Packing gland nuts are now made up 
only fingertight, but the packing holds 
with practically no leakage. Oil under 
pressure working out along the shaft 
and the stuffing box apparently catches 
the packing’s vee edges to press them 
outward and make a good seal with 
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VEE PACKING RINGS REPLACE SQUARE 


stuffing box and shaft surfaces. Pack- 
ing has been operating for over a year 
without any attention and will appar- 
ently continue for a long time before 
requiring renewal. We had to renew 
the square packing about every three 
months. 

Garfield, N.J. Grorce MoreLanp 

Plant engineer, Hamersley Mfg Co. 


Screens Protect 
Cooling-Water Pumps 


WATER FLOWING through an atmospheric 
cooling tower picked up wind-borne 
trash, such as sticks, paper and leaves, 
and carried it down into the collecting 
pool, from which it went with the water 
toward the spray-pump suctions. To 
prevent this material getting into the 
pumps, screens were set above weirs 
over which the water must flow to the 
pump suctions. 

These screens are set in pairs in each 
pumping suction, as at S in the photo. 
The one nearer the pump has 1,-in. 
mesh and the outer one has ¥%-in. mesh. 
To clean, the’ 14-in. mesh screen is lifted 


.as sometimes happens, pulling out the 


from its grooves, and the trash washed 
or picked from its surface and replaced 
before the ¥-in. screen is pulled. If. 


14-in. screen releases some trash, it is in- | 
tercepted by the already cleaned +4.in. 
one, which may again be cleaned if 
necessary after the 14-in. screen is re- 
placed. By keeping the %-in. screen in | 
place while the other is being cleaned, 
the pump suctions are always protected 
against material large enough to damage 
the impellers. ‘ 
Houston, Texas CHARLES C Lynpe 


Improvised Jack 
Turns Steam Engine 


Tue 400-kw cross-compound engines 
in our plant did not have a jacking 
gear to turn them when we made re 
pairs or adjustments. To turn them 
manually we looped a wire sling around 
one of the flywheel spokes, connected 
the sling to a chain block anchored 
overhead, and with it positioned the 
engine. Because space around the fly- 
wheels was limited and the main bus 
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passed overhead only a short distance 
from them, considerable juggling with 
the chain block was required to turn 
the engines. 

To correct this condition I made the 
device in the drawing. It consists of 
a channel iron C bent to fit around 
the outer rim of the flywheel, with 
sufficient space at one end for a steel, 
wedge. A lip on the right-hand end of 
the channel iron hooks around the 
extended rim of the flywheel to hold the 
iron in place. Emery-cloth strips are 
placed between flywheel and channel 
iron at E to increase friction between 
them and the iron tightened to the 
wheel by a steel] wedge at WV. 

By using block B as a raised fulcrum 
on the engine-room floor, the flywheel 
can be turned with a pinch bar under 
the hooked end of the channel iron. 
Downward pressure on the free end of 
the pinch bar causes the channel iron 
to grip the flywheel until it moves. 
Raising the free end of the bar permits 
the channel iron to drop on the rim 
as far as the pinch-bar toe for another 


\ 


AWK 


\ 


-Pinch bar 


lift. This operation is repeated as 


often as necessary to position the en- 


gine for making repairs or adjustments. 
Ramsey, N. J. R W Riorpan 


LITTLE AIR COMPRESSOR DOES BIG AIR-SUPPLY JOB 


EncinEER A R_ Jacosus of Fisher 
Cadillac Corp, Newark, N. J., has 
tripled his plant’s compressed-air sup- 
ply without increasing compressor 
size or speed. At the beginning of 
the war this company started manu- 
facturing cemented-carbide and high- 
speed-steel-tipped cutting tools used 
on boring mills, lathes, automatic- 
screw similar metal-working 
machines, Intermittently, about 250 
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cfm of compressed air is required in 
making this product. Sandblasting 
also required an equal amount in ad- 
dition to that needed in air guns for 
many cleaning jobs. 

To supply this air a 45-cfm com- 
pressor V-belt driven by a 10-hp motor 
was available. This compressor 
originally supplied air to a large auto- 
mobile service shop. The large de- 
mands for air for tool manufacturing 


on the third floor of the building 
threatened to interfere seriously with 
the automobile service operations on 
the ground floor. Something had to 
be done to insure an ample supply 
for both floors. 

A survey showed that all air de- 
mands were intermittent and that if 
ample air-storage capacity were in- 
stalled the compressor could do the 
job. Accordingly the small receiver 
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on the compressor was replaced by 
three 30x96-in. ones. Two of these 
were connected in series and installed 
at the compressor in the basement, Fig. 
1, and the third one was placed on the 
third floor about 75 ft from the com- 
pressor, Fig. 2. All air used on this 
floor passed through this receiver. As 
further insurance of dry air a water 
leg made of a piece of 3-in. pipe 2-ft 
long was installed at the low point 
on the l-in. air line leading to the 
service shop and tool manufacturing 
floor. 

The receivers have eliminated all 
difficulties because of insufficient air, 
even when. stepped-up manufacturing 
schedules double original air require- 
ments. Aftercooling effects of the re- 
ceivers in series insure clean, dry, oil- 
free air to all air-using devices even 
on humid days. 

Cost of the three receivers was less 
than that for a larger compressor. 
Power bills have increased, but not so 
much as for a larger compressor and 
motor. In the new system the big re- 
ceivers dwarf the compressor, but the 
system works and delivers three times 
as much air as it was originally de- 
signed for. If your compressed-air 
supply is unsatisfactory what Mr 
Jacobus did may be the answer to your 
problem. 

East Orange, N. J. Russe.t. Gross 


Magnifying Glass Helps 
Us Read Thermometer 


A CLOSE-READING THERMOMETER may be 
difficult to read accurately, particularly 
if the lighting is not good. On such a 
thermometer we installed a small, low- 
priced reading glass. We supported 
the glass from the thermometer frame 
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THREADED JOINTS EASE PUMP STRESSES 


ON BOILER-FEED PUMPS of an outdoor 
steam plant, discharge pipe from each 
pump came out horizontally, as at A in 
photo, and made a 180-deg reverse bend 
back over the pump. Because the 
pumps were on poor foundations they 
vibrated and put both torsional and 
bending stresses on the threaded dis- 
charge connection in the pumps. These 
stresses caused a movement in this con- 
nection that made the threads wear and 
leak. 

To overcome this difficulty the engi- 
neer replaced the 180-deg bend with 
one made of fittings, as in photo. 


Hookup uses a pair of tees connected 
by a short nipple, with their unused 
ends blanked off with bull plugs. This 
assembly permitted a slight shift out 
of parallel between the two horizontal 
lines and rotation around the threads in 
the fitting to absorb the vibration 
stresses without transmitting them to 
the threaded connection in the pumps. 
Made up with a good joint compound 
when assembled, these return bends 
have not leaked at any threaded joint 
even though at times visible displace- 
ment exists between the two lines. 
Houston, Texas C 


in a position to cover the normal tem- 
perature range and to focus for most 
convenient reading. This arrangement 
permits us to read the thermometer ac- 
curately and quickly. 


London, O. F W ScHneiwer 


Extra Length Increases 
Skip-Hoist-Cable Life 


IN OUR POWER PLANT we handle coal 
and ashes with a skip hoist. Increased 
service because of war loads greatly 
reduced skip-hoist-cable life. We dis- 
covered that heaviest wear on the cable 


occurred along the first 15 ft from the 
bucket. This was caused by shock 
loads when it was at the top of the 
run, The hoist-machine winding drum 
was extra long for our installation and 
had nine vacant grooves. 

After considering these two condi- 
tions together we decided to buy new 
cable 60 ft too long for the job and 
wind the excess in the vacant grooves 
on the drum. Now when the cable end 
next to the bucket needs replacing we 
cut it off, and unwind some of the 
extra cable off the drum to replace the 
defective section removed. Thus we 
get eight months’ service from a cable 
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Wire in position for pulling ---~~ 


&£ecentric 
knurled . 
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AN EASILY CONSTRUCTED wire puller, 
devised by Carl Schreck at GE’s Sche- 
nectady works regulator division, has 
improved the method of tightening lock- 
ing wires. Handling the puller is 
easier and much safer than the con- 
ventional method of tightening wire 
with pliers. 

A knurled, eccentric wheel % in. 
thick and 1% in. in diameter is the 
secret of this device’s advantage. It is 
mounted in a piece of drill-rod with a 
milled slot to accommodate both wire 


WIRE PULLER HAS SLIP-PROOF GRIP 


and wheel, as in the diagram. The 
wire is threaded into the slot and under 
the wheel, which is then rolled back 
toward the handle to apply pressure 
on the wire. The grip is automatically 
increased as the operator pulls the 
tool to tighten the wire. 

Drill-rod is about 2% in. long of 
1%-in. stock. The shank end, how- 
ever, is turned to a 14 in. diameter and 
is fitted and pinned in a wooden handle. 
The pin, knurled wheel and rod should 
all be hardened. 


whereas before we had to replace it 
about every two months. This change 
saves both material and labor and 
reduces hoist out-of-service time. — 
Detroit, Mich. RicHarD Brown 


Bronze Welding Puts New 
Life in Cast-Iron Gears 


A REFRACTORIES-MANUFACTURING com- 
pany faced an 8-week shutdown of a 
tube mill when its gear was damaged 
beyond repair. Fortunately an_ old, 
badly worn gear removed from the mill 
some time previously was still on the 
scrap pile. When new, teeth in this 
gear were 2 in. thick at the base and 
tapered to 114 in. at the top. But they 
had worn to a thickness of about 134 in. 
at the base and 14 in. at the top, and six 
teeth had broken off. 

It was decided that this old gear could 
be put in condition by bronze welding 
to last until a new one could be ob- 
tained. After four days’ work the old 
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gear was ready for service. Welding 
which required 235 lb of bronze welding 
rod, was done without preheating the 
gear. Labor, materials and installation 
cost less than half that for a new gear. 
The cross-hatched area in the diagram 
indicates how much each tooth was built 
up with bronze, and the photo shows 


the gear after welding was completed. 
When the old gear was being re- 
claimed a new cast-iron one was ordered, 
because the reclaimed one was not ex- 
pected to last very long. However, after 
more than ten years’ service it is still 
going strong as a recent inspection 
showed. At the present rate of wear it 
should give five years’ more service. 
Before the gear teeth were bronze sur- 
faced, it was necessary to install a new 
cast-iron gear about every two years. In 
about one year the teeth would wear 


badly on one side, and the gear would 
be reversed for another year’s service 
from the other side of the teeth, then it 
would be discarded. Thus, the bronze- 
faced gear has already outworn five 
cast-iron gears. 
New York, N.Y. HH Grirrirn 
The Linde Air Products Co 


You’ve Got to Love "Em 


DiscouraAGep by his apparent inability 
to raise flowers, a man asked his more 
successful neighbor how he managed 
such a garden. 

“Man,-you got to love “em to make 
them grow,” replied his friend. 

There is a lot of truth in that state- 
ment in other crafts as well as in 
gardening. To be a good mechanic you 
must really like machinery. You must 
not merely enjoy working around it but 
feel a genuine affection for it. It actu- 
ally hurts a real mechanic to see ma- 
chinery neglected or abused whether 
it is under his care or not. 

The same is true about our jobs; 
we’ve got to love ’em if we want them 
to grow. 


Troy, N. Y. GILBERT LINDGREN 
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» Exercise your engineering wits by lilt answers to these questions fresh from the plant. Suitable. 
material will be pele for; answers by sketches or command additional 


1—What Causes 
This Engine to Race? 


WE HAvE a uniflow engine direct con- 
nected to a 500-amp 250-v de generator, 
which is giving us considerable trouble. 

When starting up and running with- 
out load, the engine races. If we open 
the eylinder drain valves, it comes back 
to normal speed. The same conditions 
prevail when load is removed in prep- 
aration for shutting down; cylinder 
drains must be opened to hold engine 
speed at normal, Engine governor has 
just recently been overhauled and, as 


far as we can determine, is in good 
operating condition. 

Any suggestions from Power readers 
as to the cause of this trouble and its 
cure will be deeply appreciated—AF 


2—Which Starting 
Method Is the Best? 


WE RECENTLY changed our factory over 
to purchased power and disposed of all 
generating equipment except one salient- 
pole (without amortisseur winding) ac 
generator, with its direct-connected ex- 
citer and switch panel. Generator volt- 
age is the same as the incoming power 
(2300 v). 

Plans are being made to use this 
generator as a synchronous condenser to 
correct plant power factor. But to date 
we have not decided on the method of 
starting and paralleling it with the sys- 
tem. 

Which is the better arrangement, a 
starting transformer to bring the unit 
to speed as an induction motor or a 
motor drive to accelerate it for paral- 
leling as a generator? Also what changes 
must we make in the voltage regulator 
to adapt it for condenser operation? 
List other precautions—CLF 


Must Air Vents Be 
Removed from Radiators? 


(This is Question 1 from the February 
issue, with best answers from readers. ) 


OuR STORE BUILDING was originally 
heated by a 1-pipe steam system. Re- 
cently an outside contractor installed a 
2-pipe system with vacuum return. In 
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one area he left the air vents on several 
radiators and connected their returns 
to a common trap. As now installed we 
do not have heat on the upper floors and 
the return pump holds only a 2-in. vac- 
uum. 

Could we correct this trouble by re- 
moving the air vents and fitting each 
radiator with an individual trap? What 
other faults should we look for when 
changing from a I-pipe to a 2-pipe 
system.—-FEJ 


Suggests Water Spray 


In A 2-pIPE vacuum-heating system it is 
usual practice to install a trap on each 
radiator. Feeding cold water to the 
vacuum pump condenses any vapor that 
gets into the return line, thus increas- 


ing the vacuum. Leaks in return line 
or open air vents affect the vacuum. 

Important difference between a vac. 
uum-heating system and others is that 
a vacuum is constantly maintained in 
the returns. This permits the system to 
operate with steam of any convenient 
pressure and from any source, either 
exhaust or boiler pressure. Pressure 
and temperature throughout the entire 
system may be adjusted and maintained 
at any degree to suit all kinds of weather 
and service. 

This system also permits (1) using 
steam that is just warm enough to oper- 
ate traps or thermostatic valves placed 
on each radiator and (2) return to dis- 
charge accumulations of water and air. 

Thorold, Ont. G Barrett 


Drain All Low Points 


I succest that all air vents be removed 
and vent holes in radiators plugged. 
Each radiator should have a trap con- 
nected to the common return going to 
the vacuum pump. Steam main should 
have a thermostatic-float bleeder trap 
at all low points. Entire system should 
be air tight. 

I assume that the pump is a combina: 
tion vacuum and boiler-feed; if not, in- 
stall a vented receiver tank between the 
two pumps. 


Winona, Minn. MUELLERLEILE 


Inspect Vacuum Pump 


I succest that EJ remove all air vents 
and fit each radiator with an individual 
trap. To guarantee proper circulation 
of heat to the upper floors, extend the 
steam line to a point above the highest 
radiator and on the extreme end of this 
fit an air vent. 

I also suggest, not knowing the build: 
ing height, that a small priming line 
(44 in.) be run from the main steam 
header in the basement to the highest 
radiator. Open the feed valve on this 
line during initial warm-up periods only. 

If it is difficult to maintain a high vac 


POWER ® April, 


‘Questions | 
Readers 
| 
t 
| Answers\to 
| lebnuar’ 
| 
— | 


vents 
idual 
ation 
1 the 
yhest 
this 


yuild- 

line 
team 
ghest 
this 
only. 
1 vac: 


194 


uum, check the pump thoroughly for 
defects or gland leaks. There may have 
been enough sediment left in the new 
system so that the new pump is unable 
to maintain a good vacuum. 

Kearny, N. J. Grorce McNatty 


Use Individual Traps 


SxetcH 1-B shows a one-pipe up-feed 
steam-heating system with air vents on 
all radiators and manual valves on steam 
risers. Runouts to risers are taken off 
the top and pitched back to the steam 
main, which slopes in direction of steam 
flow and connects to a wet return (be- 
low boiler water line) beyond the last 
runout riser. Return then runs along the 
floor back to the boiler and is connected 
to the equalizer or steam-header drip at 
a point 2 in. below the boiler water line 
to form a Hartford loop. 

The Hartford loop prevents water be- 
ing forced out of the boiler and into 
the return line when excessive steam 
pressure is generated in the boiler. It 
also precludes damage from overheat- 
ing by preventing the boiler losing water 
should a leak occur in the wet return. 

Sketch 1-C shows a typical up-feed 
vacuum steam-heating system. Boiler 
hookup and steam supply lines are 
identical with those of a one-pipe steam 
system. Air vents are omitted on all 
radiators. 

Vacuum system is a 2-pipe one em- 
ploying a thermostatic trap on the re- 
turn of each radiator and a vacuum 
pump on the main return. Thermostatic 
trap freely drains air and condensate, 
but prevents steam escape to the return 
line. Vacuum pump discharges air from 
the system and pumps the condensate 
back to the boiler or receiver tank. 

Modern vacuum pumps are usually of 
the rotary type with the water impeller 
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and air retur on one shalt directly con- 
nected through a flexible coupling with 
the motor. The air-liberating tank, 
strainer, vacuum breaker and vacuum 
controller are all an integral part of the 
pump. Usually these pumps are fitted 
with a dual automatic control arranged 
so that the pump is started or stopped 
hy either water level in the receiver tank 
or vacuum carried on the system inde- 
pendently. A connection must never be 
made from the supply to the return side 
except through a thermostatic trap, and 
then only to the main return on the 
pump inlet. 

Slope all returns downward toward 
the vacuum pump thereby insuring un- 
interrupted condensate flow. When this 
is not possible drop the return below the 
vacuum pump inlet before the pump is 
reached. In such a setup provide a lift 
fitting in the return line at pump in- 
take. An accumulator tank with float 
control may be used in place of the lift 
fitting. 

Where risers are drained through a 
thermostatic trap they may be connected 


Up-feed vacuum stearn-heciting systerni- 
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to the bottom of the steam main thereby 
serving as a drain for the main also. 
Steam main or mains should terminate 
in a drip connection through a thermo- 
slatic trap connected to the main return 
line. 

Changes necessary to convert a one- 
pipe up-feed system to a vacuum-pump 
system are: (1) Remove air vents from 
radiators and close openings with plugs. 
(2) Existing steam supply line and, 
risers, if installed according to sketch 
1-B need not be disturbed, but check 
carefully to see that all lines slope prop- 
erly to prevent pocketing air or water. 
(3) Install return riser and main, con- 
nect all radiators, riser and steam main 
drains through thermostatic traps to 
main return line. (4) Install vacuum 
pump in main return, sketch 1-C. See 
that all joints are air tight. 

More than one radiator may be con- 
nected to a common thermostatic trap 
only if the heating load on each radiator 
is the same. In practice this is rarely 
true, since many factors enter into con- 
sideration to vary the loading. Location 
of each radiator has a marked effect on 
condensation rate. 

Let us see what takes place when sev- 
eral radiators are served by a single 
thermostatic trap. All returns on the 
upstream side tie into a common line 
just ahead of the trap. Thus a common 
clear path is provided between all radi- 
ator returns so connected. If one radia- 
tor condenses steam at a greater rate 
than any other, the relatively cool con- 
densate will open the thermostatic trap 
and pass through. However, the other 
radiators not condensing under the same 
conditions are filled with steam that at- 
tempts to leave with condensate from 
the first radiator. 

Two effects are felt: (1) There is a 
loss of steam. (2) Resulting high-tem- 
perature mixture of steam and conden- 
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sate causes the thermostatic bellows to 
close the trap. The radiator with the Ts ; ing 
greatest condensation rate becomes @®) slo 
accumulate condensate. This results in chi 
sluggish operation and air binding. Each ; giv 
radiator should have its own trap. floor ' tar 
Cliffside Park, N. J. J D Constance H | dry 
New York City L Fow | Slope Trap is 
be: 
Remove Air Vents 
| succrsr that EJ fit each radiator with a 
a steam trap. The air relief valves are - Steom lines — ' 
no longer needed. It does not seem rea- Return lines ~=~— 
sonable that only 2 in. of vacuum can ‘Vacuum tank : 
be maintained. Check over the entire sys- = In 
tem to make sure there’‘is no connection Yi Fo 
between steam main and return at any rel 
point except through a steam trap. Hor- chi 
izontal mains should slope in the direc- sh 
tion of steam flow with a trap installed Test the System mechanical traps, generally called lig 
at the far end to return accumulated Under Pressure vacuum pumps, are used to lift con- ure 
condensate, sketch 1-A. Vertical risers densate against a higher pressure than J 4 
should be equipped with dirt pockets A TRAP on a steam-heating system is a that in the system. re 
and drip traps at the bottom. ball float, bucket, or thermally operated I mention this distinction between a we 
If these precautions have been taken device that removes condensate from trap and a vacuum pump because FJ a 
and the vacuum pump is of correct size piping or radiators in which there is states that the contractor installed a 
and operating properly, failure to main- one pressure, and delivers it todrainor 2-pipe system with vacuum return. § 4, 
tain sufficient vacuum is caused by air hotwell at a lower pressure. Dual- Then he adds that “In one area he left § 
or steam entering the return through pressure traps deliver condensate to air vents on several radiators and con- 
a leak or defective steam trap. This higher pressures than that in the system __ nected their returns to a common trap.” § 4 
trouble must be corrected. they serve. But these must be oper- I determine from this that the one area § ),, 
Elmira, N. Y. M H Etxin ated by still higher pressures. Or, (Continued on page 136) ru 
cin 
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What Is the Best be carried away by any method best siderably when erecting a new stack 
Way to Clean Chimneys? suited to local conditions. While. this by welding these joints; sometimes old U 
: arrangement will not remove all mate- stacks have been welded. 
rial from stack base, it does prevent Scranton, Pa. E E Smirx A 
poe eT . building up to a height that chokes the mi 
J TO KI w other engi- im- ti 
neers remove soot and cinders from wih Keep Stacks Painted 
chimney bases. What methods can be Pipe is installed on an angle of any WE SOLVED our ash-removal problem by § op 


used and what are the limitations *of 
each? What special precautions must 
be observed during removal by hand to 
do the work safely? 

I have both metal and brick chim- 
neys and I am particularly concerned 
about possible corrosion in the former. 
Another inconvenience is loss of draft 
when opening them for hand cleaning. 
Future plans call for some method other 
than hand removal and I would like to 
know the advantages or disadvantages 
of each method.—DAL 


Use Flap Valve 


SOoT AND CINDERS can be moved from a 
stack through a pipe installed in cen- 
ter of base and run outside to terminate 
in a flap valve. Weight of ashes opens 
the flap periodically. Material can then 
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pitch that allows the material to flow 
into the pipe. Flapper valve is made 
of Y-in. sheet steel or, if desired, of 
stainless steel to prevent corrosion. 
Lever arm is made of 1x1-in. flat iron 
or steel and may be welded or riveted to 
the valve. Monel hinge is riveted or 
welded to the pipe and lever arm. 

End of pipe must be faced off, so 
valve makes a good, tight joint when 
it closes. Lever arm usually extends 
8 to 10 in. beyond outside of pipe. 
Proper size of weight can be determined 
by practice. 

Hand removal of soot and cinders 
from chimney base is disagreeable at 
best, and any method that eliminates it 
is a big help. As to internal corrosion 


of unlined steel chimneys, greatest dam- 
age usually occurs at riveted joints. 
However, this condition is helped con- 


excavating a trench in the stack base 
and running a 6-in. extra heavy pipe to 
the center of stack base, terminating 
with a long radius elbow set flush with 
floor. Stack floor can slope towards 
the elbow, but this is not necessary if 
it is cement or brick stack. With steel 
stacks this artificial bottom prevents 
soot settling at sides as it cleans itself 
automatically, This pipe is connected 
to the suction side of main ash con- 
veyor. Once a week the operator cleans 
stack base simply by opening gate slide 
in pipe, closing main ash conveyor end 
gate and opening steam or air valve to 
blowing nozzle, sketch 2-A. 

Steam lines are pitched towards boiler 
room as are also conveyor pipes to pre- 
vent them filling with water and freez- 
ing in exposed locations. To avoid 
moisture corroding base of steel stacks 
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ing 3 ft or more above ground that 
slopes toward the edge to act as a drain. 
Interior and exterior of stack should be 
chipped free of scale, wire brushed and 
given a couple of coats of red lead and 
tar paint. As a rule flyash is always 
dry in an active chimney and corrosion 
is greater in a dead stack. Here the 
best remedy is to keep the base free of 
soot after boiler is shut down to pre- 
vent it absorbing moisture and forming 
a corrosive acid. 


Ottawa, Ont. JosEPH BONGIORNO 


install Pneumatic System 


FoR THE PRESENT, best solution is to 
remove soot and cinders from the 
chimney bases by wheelbarrow. DAL 
should select a day when boiler load is 
lightest so that draft loss does not 
greatly affect boiler efficiency. He 
should open the cleanout doors, wet 
down the contents of the chimney base 
and pull it out to a spot nearby until all 
bases are cleaned. 

To prevent corrosion in the meta! 
stack, treat interior and exterior with a 
corrosion preventive. 

Later, DAL can install a pneumatic 
ash-exhauster system. With a soot col- 
lector in the breeching and a pipeline 
tun from the stacks, he can remove 
cinders and soot automatically without 
opening the cleanout doors. 


Newark, N. J. R C Conk 


Use Steam Exhauster 


A SIMPLE WAY to remove ashes with 
minimum equipment is to attach a sec- 
tion of 2-in. pipe to a length of water 
hose and insert it through the cleanout 
opening at chimney base. Cleanout 


Air supply ----- 
Cleanovt 
door--._. 
Ground level 
To ash 
silo~ 


door can be replaced during soot re- 
moval with a wooden cover that has an 
opening at its lower edge large enough 
for the pipe and the mingled stream of 
water and soot discharge. 

While this method requires minimum 
equipment, it has these definite dis- 
advantages: (1) Wet soot must be 
shoveled into wheelbarrows and carted 
away. (2) Several men are required if 
the job is done properly. (3) This re- 
moval method is practical only with 
brick chimneys. 

A vacuum system can also remove 
soot. Steam is used to create the 
vacuum. This removal method is simple 
and usually requires only one man. 

Sections of heavy flanged piping, 
usually cast iron, are so arranged that 
the open end is near the chimney clean- 


Steam ring A 


Venturi tube B 
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--- Air space 


Breeching 


out door; the other end (discharge) 
leads to the ash bunker or silo. Im- 
mediately ahead of the bunker a venturi- 
shaped length of pipe is inserted into 
the system with a hollow steel ring 
just below it. 

This ring, sketch 2-B, has a steam 
connection on the outside diameter. In- 
side diameter is so constructed that the 
upper inside surface has an angle of 
about 45 deg. Into this surface are 
fastened the steam nozzles, pointing 
toward the venturi tube. The piping is 
generally 6 to 8 in. in diameter, except 
the length that is inserted in the stack. 
Its diameter is 4 in. 

To operate, the 4-in. pipe is con- 
nected to the open end of the large line 
and inserted into the soot at the chim- 
ney base. The valve on the steam line 
leading to the hollow steel ring is 
opened and the system is then ready to 
remove soot. The operator, provided 
with a long steel-handled hoe, simply 
pulls the soot and small clinkers 
toward the open end of the pipe. 
Elbows between the horizontal and 
vertical parts of the system have clean- 
out doors. 

The silo or ash bunker must be pro- 
vided with a dust separator and vent 
so that pressure cannot build up. All 
points of wear, such as outside bend of 
elbows, are so made that just this part 
can be replaced when it becomes worn. 
The system can also be arranged to 
pass under the furnaces to remove ashes 
from the pits. Disadvantage of this 
system is the large amount of steam 
used. 


Buffalo, N. Y. J B THumMan 
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By 1 3 Karassik and Roy Carter 


2,—Radial Thrust, Prerotation and Wearing Rings 


Second in a monthly series by Igor J 
Karassik and Roy Carter, Worthing- 
tion application engineers. These two 
experts on centrifugal pumps have se- 
lected questions and answers that give 
a broad, practical understanding of the 
pumps, their construction, operation, 
characteristics, troubles and remedies. 


Q 1—What is radial thrust? 


A—In single-volute centrifugal 
pump, Fig. 1, fluid discharged by the 
impeller into the volute produces hy- 


draulic forces that act radially on the 
impeller, as indicated by the arrows. 
These forces are not equal around the 
impeller, consequently they produce a 
radial thrust that is transmitted to the 
shaft. At reduced capacities the volute 
area is not correct for the flow and the 
hydraulic forces get considerably out 
of balance to produce a resultant force 
that acts radially on the shaft. 


Q 2—What is a twin volute? 


A—A single volute, Fig. 1, completely 
surrounds the impeller. A twin volute, 


Fig. 2, is in effect two half-capacity 
volutes each taking the discharge from 
180 deg of the impeller in a way that 
approximately balances the radial 
thrust. It is sometimes used in single- 
stage pumps, particularly those of large 
capacity for high heads, and in multi- 
stage developing high heads per stage. 


Q 3—What is a twin-volute diffuser? 


A—lIt is in effect a twin volute, but 
cast separately from the casing. It re- 
sembles a diffuser with but two vanes, 
Fig. 3 and 4, and is used mainly on 


_bischarge 
“nozzle 


Fig. 1—In a single-volute pump unbalanced hydraulic 
forces put a radial thrust on the impeller shaft. Fig. 2— 
A double-volute casing balances the radial hydraulic forces 
acting on the impeller. Fig. 3 and 4—Twin-volute diffusers 
used mainly on multi-stage pumps when the diffuser also 
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contains the return channel to the following stage. Fit 
5—A projecting section in the suction volute of single and 
multi-stage pumps helps direct flow into the impeller 
Fig. 6—Stop-piece projecting in from suction-nozzle wall 
is commonly used to prevent prerotation of the fluid 
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power plants need 


CONDENSER 
TUBE PLATES 


Revere Condenser Tubes are preferred be- 
ause of their long, satisfactory service, and 
so are Revere Plates, for the same reason. 
The two make a perfect combination, both 
being made with the same high skill, to the 
ame standards. 

Our long experience makes it possible to 
deliver to you plates that are dense, free 
from blow holes and surface imperfections, 
characterized by flatness, accuracy of gauge, 
machinability and resistance to corrosion. 

Revere Condenser Tube Plates are avail- 


able in squares, rectangles, circles, half- 
circles, segments, patterns, up to 120 
inches. Finished weight, up to approximate- 
ly 11,000 pounds. Metals include Admi- 
ralty Metal, Muntz Metal, Naval Brass and 
Cupro-Nickel, where authorized. Revere 
Condenser Tubes are available in these, and 
also in Revalon (aluminum brass). Other 
Revere products for power plants include 
copper tube and pipe, Red-brass pipe, cop- 
per bus bar, Herculoy (silicon-copper al- 
loy) in plate, sheet, strip, rod, forgings. 
For advice in the selection of the proper 


non-ferrous alloys for your purposes, write 
the Revere Executive Offices. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., New York 1 7,4. 


> 4 pound cake of Revere 


Cupro-Nickel for a 


Navy Condenser Tube 
Plate. 
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multi-stage pumps, where the diffuser 
also contains the return channel to the 
stage that follows. 


Q 4—What is prerotation? 


A—When a column of liquid in the 
suction pipe and pump-suction passages 
approaches a rotating impeller, its rota- 
tion can cause the liquid to spiral back 
in the suction pipe some distance from 
the impeller. This phenomenon is called 
prerotation. It results from several 
causes, such as improper entrance con- 
ditions and shape of approach, and can 
decrease the net effective suction head 
and pump efficiency. Various means are 
used either in the pump’s construction 
or in the pump-approach design to 
avoid this phenomenon. There are cases, 
however, where the effects of prerotation 
have been used in special applications to 
produce desired effects in pump per- 
formance. 


Q 5—What is a stop-piece? 


A—It is a projecting section in the 
suction volute, Fig. 5, of single-stage 
and multi-stage pumps to help direct 
fluid flow into the impeller eye. In end- 
suction pumps, improper entrance con- 
ditions may cause prerotation. To pre- 
vent this, a radial fin (stop-piece) pro- 
jecting in toward the center from the 
suction-nozzle wall, Fig. 6, is commonly 
used. 


Q 6—Why do some end-suction single- 
stage pumps with solid casings have 
casing suction heads, Fig. 7, for im- 
peller removal, others have stuffing box 
heads, Fig. 8, and still others have both 
a casing suction head and a stuffing-box 
head, Fig. 9? 


A—For end-suction pumps up to 4- 
and 5-in. discharge and for the cheaper 
“contractor” designs, the volute and 
one side can be cast in one piece. 
Choice of whether the stuffing-box side 
or suction side is cast with the casing 
usually depends on the pump’s general 
design with the aim to obtain the low- 
est cust. For some larger designs like 
those for sewage, there is a demand 
for pumps of both rotations. A design 
with separate suction and stuffing-box 
heads, Fig. 9, permits using the same 
casing for either rotation if both 
flanges are identical. Vertical shaft 
pumps can best be dismantled by re- 
moving the rotor and bearing assem- 
bly from the casing top. Likewise, in 


(269) 


many horizontal applications the in- 
stallation favors partial dismantling 
from the suction side. 


Q 7—What is a side plate? 


A—lIt is a stationary part mounted 
within the casing, Fig. 10, used to pro- 
vide a close-clearance guide to the 
water flowing through an open im- 
peller. 


Q 8—Why are wearing rings used? 


A—To avoid wearing the adjacent 
surfaces of pump casing and impeller, 
separated by a running clearance C, 
Fig. 11, removable rings are used in 
this joint. Wear in the joint occurs on 
these rings, which can be replaced at 
a small part of the cost of a new im- 
peller or.casing. 


Q 9—What is a casing wearing ring? 


A—Sometimes called impeller-guide 
ring, a casing wearing ring is inserted 
in the pump casing, Fig. 12 and 13, to 
protect the latter from wear. 


Q 10—What is an impeller wearing 
ring? 

A—To protect the impeller from 
wear at its running joint within the 
casing or casing ring, it is fitted with a 
removable ring called an impeller wear- 
ing ring. 


Q 11—What is a flat wearing ring? 


A—lIt is a design in which the Jeak- 
age joint is a straight annular clear. 
ance, Fig. 12 and 16. This type of ring 
has been replaced extensively by L- 
shaped and labyrinth designs. 


Q 12—What are double wearing rings? 


A—tThey are renewable rings on the 
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Fig. 7—End-suction pump arranged with removable suction head. Fig. 8— 
End-suction pump with removable stuffing-box head. Fig. 9—Vertical end- 
suction pump has removable suction and stuffing-box head. Fig. 10—Casing 
side plates of this end-suction pump provide close clearance for impeller 
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Long life, freedom from repairs and ease of maintenance 
are three good reasons why more than 400,000 Yarway 
Impulse Traps have been purchased in the few years since 
their introduction. 

This simple valve—the only moving part—and its re- 
placeable seat—are stainless steel, heat treated. They are 
good for all pressures. 

After years of service, they may be replaced simply by 
removing the trap bonnet. No need to disconnect the trap 
from the line. And engineers tell us a handful of these 
parts will keep a plant full of Yarways in tip-top shape 
over the years. Far cry from the large inventory of repair 
parts needed to service other traps. 

Maintenance is a major consideration in steam trap selec- 
tion, of course, but ee eg ah is paramount. And that is 
where Yarways really shine. Their continuous discharge on 
heavy condensate loads gets equipment hotter, sooner, and 
their intermittent discharge on light loads keeps it hot for 
maximum operating efficiency, day in and day out. 

And when you consider, too, it usually costs no more to 
install Yarway Impulse Traps than to repair other type 
traps, why not solve your steam trap problem with Yarways? 
Write for Bulletin T-1739 or see your mill supply dis- 
tributor. (More than 100 leading dealers feature Yarways.) 


YARNALL-WARING CO. 100 Mermaid Ave., Phila. 18, Pa. 


Ask about the new Yarway color and sound motion picture, available for group showings 
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impeller and in the casing Fig. 14 
to 18. 


Q 13—What is an L-shaped ring? 


A—An L-shaped casing ring, Fig. 
13, or nozzle type as it is commonly 
called, gets its name from its “L” 
shape, with the short bar B parallel to 
the radial surface R of the impeller, 
which would otherwise be exposed to 
incoming flow. This construction avoids 
wearing-ring leakage coming into the 
suction stream at an angle almost per- 
pendicular to it, and causing eddy cur- 
rent and hydraulic losses, The leakage 
joint is along the L’s long bar from L 
to L,, with large clearance C between 
the L’s short bar, to avoid losses be- 
cause of high-velocity leakage at right 
angles to the suction flow line. An 
L-shaped ring is basically a flat ring 
with a protecting apron. The construc- 
tion, Fig. 14, uses L-shaped wearing 
rings in the casing and on the impeller. 


Q 14—What is a labyrinth ring? 


A—It has two or more annular clear- 
ance leakage joints connected by re- 
lief chambers, Fig. 15. As the leakage 
through the clearance between two 
rings depends on its area and the length, 
leakage path of the labyrinth-ring per- 
mits a larger clearance between the 
rotating and stationary rings and still 
keeps leakage to a low value. The 
step-ring, Fig. 17, (not commonly 
used) and the intermeshing ring, Fig. 
18, (often used), are other forms of 
labyrinth rings. 


Q 15—What is an intermeshing ring? 


A—A labyrinth ring with two an- 
nular clearance joints of different 
diameters involving a reversal of flow 


is often called an intermeshing ring, 
Fig. 18. 


Q 16—What is a step ring? 


A—It is the name applied to a wear- 
ing-ring design utilizing, in effect, two 
’ flat ring elements of slightly different 
diameters on the total width of a leak- 
age joint. It is not very commonly 
used, and could be classified as a sub- 
division of the labyrinth ring group, 
Fig. 17. 


Q 17—Is location of the wearing rings 
restricted to the impeller suction eye, 
or can they be placed near the impeller 
discharge? 
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A--The amount of leakage through 
a clearance joint is controlled by its 
area, the length of the path and the 
differential pressure. To obtain mini- 
mum area so that leakage will be a 
minimum, the clearance joint should 
have the smallest possible diameter. 
Thus, its logical location is at the im- 
peller eye. There are applications 
where it is advantageous to locate the 
wearing ring at the impeller discharge. 
such as in vertical single-bottom-suction 
pumps handling water containing sand 
or grit, which will be idle at times. If 
the rings are located at the impeller 
eye, sand or grit may accumulate be- 
tween th. impeller and suction-head 
wall, When such a pump is started, 
the sand will cause rapid wear of the 
sealing rings and may do other dam- 
age. Besides having the disadvantage 
of increased area and rubbing speed, 
wearing rings at the impeller’s periph- 
ery are objectionable in coramercial 
lines of pumps, because in small sizes 
impeller diameters vary widely. 


Q 18—If it is feasible to have wearing 
rings at both the impeller eye and 
periphery, why wouldn't it be advan. 
tageous to use both locations and thus 
reduce the leakage loss? 


A--This construction has been used 
in a few sewage pumps to exclude sol- 
ids from the space between the im. 
peller and side walls and to reduce 
sealing-ring wear, which is relatively 
rapid because of grit. It could not 
be advantageously used for high-head 
pumps as the outer rings increase the 
rotating surface area to cause an addi- 
tional disk-friction loss that offsets any 
saving in leakage. 


Q 19—Are rings with axial clearance 
practical? 


A—Rings with axial clearances have 
been used for centrifugal pumps but 
have not been as popular with designers 
or purchasers as those with radial clear. 
ances, Fig. 14 to 18. Because of varia- 
tions in castings it is generally desired 
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Fig. 11—Running clearance between impeller and pump casing. Fig. 12— 


Flat wearing ring in pump casing. Fig. 13—L-shaped wearing ring in casiné 
Fig. 14—L-shaped casing and impeller wearing rings prevent leakage through 
clearance contacting the suction stream at high velocity. Fig. 15, 17 and 18— 
Labyrinth casing and impeller wearing rings increase leakage-path length 
keep leakage low. Fig. 16—Flat wearing rings in casing and on impeller 
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SUN DIESEL LUBRICANTS... 


--- reduce wear...keep rings free...cut maintenance 


Here’s a record of continuous operation 
that proves the efficiency of diesel engines 
and the lubricating ability of Sun Diesel 
Lubricants. 


For more than four years the Buckeye diesel 
engine of a large Eastern manufacturer 
had been in continuous operation — 24 
hours every day — except for short peri- 
odic inspection overhauls. 


No replacements of bearings or liners had 
ever been made. The above photo is ample 
evidence of the excellent condition of the 
bearings when they were removed. After 
37,325 hours of operation every bearing 
was ready to be put back into service 


again for many hours of extra operation. 


Wear protection is an outstanding quality of 
Sun Diesel Lubricants as proved by per- 
formance data received from operators of 
all types of diesel engines. These modern 
lubricants help keep operating efficiency 
at its peak by preventing’ ring sticking, 
formation of hard carbon, gum and sludge. 


For low cost operation and_ trouble-free 
maintenance, call in the Sun Engineer to- 
day. His recommendations and Sun Diesel 
Lubricants may be the answer to many of 
your maintenance problems Write... 


SUN OIL COMPANY ° Philadelphia 3, Pa. 
Sponsors of the Sunoce News Voice of the Air— Lowell Thomas 


SUN INDUSTRIAL. PRODUCTS 


i 
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FN panes THE EXPENSE of air con- 
ditioning an entire hospital is usu- 
ally felt to be prohibitive, the improved 
results obtained by controlled weather 
in operating rooms make its installation 
worth while. However, the job cannot 
be done by simply placing in the room 
an ordinary unit-type air conditioner: 
a study of the requirements will make 
it clear that lowering the temperature 
is only part of the story. 

To avoid dehydration of wounds, and 
danger of explosions from sparks of 
static electricity (which have been fatal 
in over 200 cases) the patient needs 
air with relatively high humidity. And 
he needs very warm, very clean air, 
distributed without drafts. The surgeon 
and nurses, on the other hand, need 
conditions that are both cooler and 
drier, with plenty of fresh air to carry 


REFRIGERATION 


away the fumes of the anesthetic. 

Experience has shown that the most 
satisfactory compromise is to keep the 
relative humidity at 55 to 60%, and 
the dry-bulb temperature at 78 F (some- 
what higher in summer, and in hot 
climates). The air should be cleaned 
in the most effective kind of filter that 
the appropriation will provide. Filter 
should be of ample size, and easily 
washed or renewed. 

While some installations use one-half 
fresh and one-half recirculated air, the 
latest practice is to distribute enough 
all-fresh air to give eight to twelve 
complete changes in the room per hour. 
The air preferably enters through a 
ceiling anemostat or similar device. 
placed above the surgeon’s head. It 
escapes through loose swinging doors 
that lead into the sterilizing room, 


Fully automatic refrigerating unit complete with necessary pressure gages 


serves the unit air conditioner located 


inside the doorway at the right. A 


study of requirements shows that lowering the temperature is only part of the 
story. Weather conditions in the operating room can be controlled so that they 


will be right for the patient as well as the 
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operating staff 


Conditioned Air Betters 
Hospital Operating Rooms 


By TERRY MITCHELL, ME, Frick Company 


Conditioned air enters the operating 
room through a suitable device above 
the surgeon’s head. He and the nurses 
need cooler, drier conditions than 
the patient does, with plenty of fresh 
air to carry away anesthetic fumes 


or through grilles that are placed near 
the floor of the room. 

The controls should give modulated 
regulation of the temperature and 
humidity, either independently or to- 
gether. Frequent starting and stopping 
(short-cycling) of the refrigerating 
machine and fan during a_ surgical 
operation are to be avoided. 

High- and low-pressure cutouts should 
be provided for the cooling unit, along 
with pressure gages, backpressure con- 
trol valve, isolation pads, non-sweat in- 
sulation for suction lines, sound-proofed 
air ducts, and explosion-proof switches 
in the operating room. Any motors iD 
that space should also be explosion- 
proof. 

The control system can be all-electric, 
or combine electric with pneumatic 
features. Equipment must be provided 
to add heat and humidity to the operat 
ing room whenever needed. 
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Ker how Edward Valves cut waste 
and end costly pressure loss... 
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lobe and angle va : 
i fuel thief. Pressure loss through your 
by standardizing on Edward forged s 

a i it's needed. 
aie TE volume at the equipment where it's 
deliver m 


lhis is the How through an 
edinary globe valye four 
Sharp turns Cause exces. 
Sve turbulence and in. 
pressure — 


This is the How through an 
Ldward 60° stem globe 
valve. Smooth, streamlined 
body contours cutpressure 
loss to No sud. 
den changes of arection 
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Edward Valve & Manufacturing Co., Inc. East Chicago, Indiana | 


Prepare a shaft for metal spraying by 
(1) machining the surface deep enough 
to receive the coating (2) grooving the 
parent metal to secure a tight bond. 
Keying or dovetailing into the parent 
metal is important because sprayed 


metal has fairly low tensile strength. 

Sprayed coating must never taper off 
to a feather edge. When builtup section 
extends to the end of a shaft always 
provide a dovetail either from parent 
metal or a welded bead around the end. 


USE METAL SPRAY 
TO REPAIR SHAFTS 


When the shaft end must work against 
pressure, as in a pump plunger or hy- 
draulic ram, end of the coating must al. 
ways be dovetailed to prevent liquid 
pressure from lifting it. Courtesy oj 
Metallizing Engineering Co, Inc. 


Not over 0.020 ‘radius in corners... 


Sides must be approx 
traight at 


Spray first few coats at 45 °a/ternate/ 
Side fo the other 


“Worn Section-* 


Braze or weld bead Zin. wide 


0.010 fo 0.020 over finish size 


Undercut 


1 Groove area to be sprayed with a 
round-pointed tool that has 
straight sides. Cut either a continuous 
thread or series of individual grooves, 
A, Then run a special rotary wheel 
(do not use a knurling tool) back and 
forth across the shaft to roughen and 
spread the ridges to form slight over- 
hang dovetails at the grooves, B. 


2 Never build up worn sections to a 
feather edge. Instead, machine off 
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the worn surface and undercut the 
base metal to form dovetails that pro- 
tect the coating against lifting forces. 


Prepare shaft at keyways as usual; 

then file keyway to remove burrs. 
Make a dummy key from cold-rolled 
steel, polish smooth with emery cloth, 
and put it in the keyway, A. Peen the 
edges, B. to facilitate the key’s removal 
and chamfer the _ sprayed-coating 
edges. After spraying, machine and 


grind to finished size. If dummy key 
is fitted securely it can remain in 
place during finishing operations; 
otherwise, remove it after grinding 
off the ridge, C, by tapping lightly. 
4 When wear requires machining up 
to shaft end, add sufficient metal 
by welding or brazing to form a dove- 
tail ring. After brazing, machine the 


dovetail groove, but let final machin- 
ing wait until spraying is completed. 
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FAIRFIELD 


Coal and Aah Handling 


@The Fairfield System of coal and ash 
handling illustrated is typical of the fully 
engineered method designed, built and 
erected by Fairfield to meet the individual 
conditions of your plant. 


The vitrified tile silo for coal storage resists 
moisture—the air channels in the tile act as 
insulation against freezing in cold weather 
—locating the silo outside the boiler room 
eliminates dirt inside—the automatic han- 
dling of coal from car to storage to stoker or 
pulverizer makes for low cost. 


Illustrated at the top right is a Fairfield Silo 
with bucket elevator—below this is a hand 
operated weigh larry for distributing coal 
to the stokers—at the bottom is shown ash 
hopper with gates for ash disposal. 


If you are considering an addition to your 
present plant—conversion to coal—or erec- 
tion of a new plant consult a Fairfield Engi- 
neer on coal and ash handling for ultimate 
economy and continued satisfactory service. 


THE FAIRFIELD 
ENGINEERING CO. 


Bukders. of Coal and Ash Handling Equipment 
320 CHICAGO AVENUE *** MARION, OHIO 
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ELECTRICAL DRAFTING 


THE PIPE FITTER’S AND PIPE WELDER'S HANDBOOK 
ELECTRIC POWER DISTRIBUTION FOR INDUSTRIAL PLANTS 


THE STEAM BOILER YEARBOOK AND MANUAL Pub by Paul Elek, Ltd, London 
ASTM STANDARDS...... Pub by Am Society for Testing Materials 


AIR COMPRESSORS, THEIR INSTALLATION, OPERATION AND MAINTENANCE. 
By Thomas W Frankland 


By Wm P Creager, Joel D Justin and Julian Hinds 


_By Eugene W F Feller 


Air Compressors 


Aim Compressors, INSTALLATION, 
OveRraTION AND MAINTENANCE (1944) By 
Eugene W F Feller, associate editor of 
Power. Pub by McGraw-Hill Book Co, 
Inc, 330 W 42nd St, New York 18, N. Y. 
460 pp, 5x8}, 414 illustrations, cloth. $4.50. 


A complete, practical treatment of the 
subject tells the production superintendent 
how to check up on his air supply, the engi- 
neer how to select and operate his machines, 
and the student how to understand the me- 
chanics of every kind of air compressor. 

Every part of reciprocating, 2-impeller, 
sliding-vane, liquid-piston, centrifugal and 
axial compressors is described, with curves 
and diagrams showing their working prin- 
ciples. Since the axial compressor is a 
necessary accessory, a complete description 
of the gas turbine is included, detailing 
latest improvements that make it a formid- 
able competitor in power generation. 

Included is complete information, fully 
illustrated, on: (1) how to eliminate dis- 
charge-pipeline surges (2) inside story of 
lubrication (3) how to line up shafts carry- 
ing heavy flywheels or rotors and (4) how 
to check connecting-rod parallelism. 

In treating up-to-the minute advances in 
the air-compressor field, such special topics 
are covered as testing reciprocating-com- 
pressor output, constructing a unit for oil- 
less operation, machining and _ installing 
piston rings, and allowing for shaft bending 
caused by heavy rotating parts. 

The small amount of theoretical material 
is simplified and accompanied by simple 
problems that deal with practical plant 
conditions—all contained in a single chap- 
ter. 

Questions such as these are answered: 
What kind of compressor best suits my pur- 
pose? What causes an explosion? How is 
a gas turbine started? What is its thermal 
efficiency? What causes a centrifugal com- 
pressor to surge? What is slip in a rotary 
compressor? What is valve slip in a recip- 
rocating compressor? What is considered 
adequate bearing clearance? What is the 
advantage of an air filter? How can mois- 
ture be removed from compressed air? 
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How do you determine correct intake pipe 
size? What is the correct intercooler pres- 
sure on a 2-stage machine? What causes 
high-compression temperatures? How do 
you grout in a compressor bedplate? Why 
are safety valves needed? Are leaking valves 
dangerous? How do you remove scale from 
waler passages? 


Gas Turbines 


Tue Movern Gas Turpine (1945). By R 
Tom Sawyer, American Locomotive Co. 
Published by Prentice-Hall, Inc, 70 Fifth 
Ave, New York, N. Y. 216 pp, 6x9 in., illus- 
trated. $4. 


All the information that can yet be 
printed on gas turbines for land, sea and 
air. Describes modern types of stationary 
power units, chemical process machines, 
locomotive and ship drives. Reviews his- 
torical development of gas turbine over 
150 years of inventions. Includes chapters 
on supercharging of diesel and aircraft 
engines, jet propulsion of aircraft. 

Not intended for designers, this book 
explains the principles of gas turbine con- 
struction and operation in simple language 
without mathematics or thermodynamics of 
a complicated nature. Recommended read- 
ing for anyone with a genuine interest in 
the future of gas-turbine application. 


ABC’s of Pumps 


How to Sotve Pumpine Prosiems (1945) 
Published by Geo D Roper Corp, Rock- 
ford, Ill. 30 pp, 84x11 in., illustrated, tables, 
paper binding. Free. 


Here is a book to aid beginner as well as 
experienced pump engineer. It outlines, 
step by step, the basic fundamentals in es- 
timating the requirements of the average 


pumping job. By simple language and the ~ 


example method, it explains the formula 
used in figuring suction lift and discharge 
head. It gives information on estimating 
horsepower requirements, and the size and 
speed of pulleys. Technical charts and 
tables show friction loss in pipes, viscosity, 


viscosity conversion, wiring data and fuse 
sizes. Helpful hints for installing pumps 
and tips on trouble-shooting are included. 

The new book is devoid of advertising 
and can be had free without obligation by 
writing to the above address on your com- 
pany’s letterhead. 


Drafting Technique 


EvectricaL Drartinc (1945) By D Walter 
Van Gieson, Assistant Electrical Engineer, 
Board of Transportation, City of New York. 
Published by McGraw-Hill Book Co, 330 
W 42nd St, New York, N. Y. 140 pp, 5}8 
in.; illustrated; cloth. $1.50. 


This book deals primarily with drafting 
technique as applied to electric-circuit dia- 
grams and wiring plans, presented as & 
series of illustrated discussions. They start 
with the schematic circuit diagram and de- 
velop the detailed wiring plans for several 
typical cases, correlating conduit and equip- 
ment location plans. 

The first four chapters cover symbols 
for electrical and electronic devices and 
the use of schematic diagrams. Following 
are 13 chapters on drawing for specified 
jobs, such as lighting, power, switchboard, 
signal, communication and other systems of 
wiring. The eight closing chapters treat 
equipment-location plans, specifications, 
office practice, drafting kinks and allied 
subjects. Because the subjects are pre 
sented in easily understood language evel 
the beginner will find the book useful. 


Dam Engineering 


ror Dams (1945) Three vol. 
Vol 1—General Design; vol I1—Concrete 
Dams; vol 11l—Earth, Rock-Fill, Steel and 
Timber Dams. By William P Creager, co™ 
sulting engineer, Joel D Justin, consulting 
engineer, and Julian Hinds, general mana 
ger and chief engineer, Metropolitan Water 
District of S. Calif. Pub by John Wiley & 
Sons, 440-4th Ave, New York, N. Y. Illus 
trated, tables, cloth. Vol, I, 283 pp, $4,505 
vol II, 418 pp, $6; vol III, 349 pp, $6. 

(Continued on page 142) 


POWER ® April, 195 


: 4 
| ENGINEERING FOR DAMS 
B 
al 
a 
| 
it 
le 
dl 
i 
i 
t 
\ 


when you plan new 


circulating lines 


low-pressure steam lines 


hot water lines 
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_ BECAUSE COPPER TUBES insure freedom from rust 
x8 § and a high degree of corrosion resistance, they 
assure savings in maintenance and the cost of 

~ premature replacement. Copper tubes effect 

1a- 
;a@ important savings in installation costs as well 
‘hrough the use of solder type fittings, long tube 
al § lengths and the fact that, in the smaller sizes. 
"Y @ these tubes can be bent around obstructions. 
vols Inspection of copper tubes which have been AMERICAN VIBRATION ELIMINATORS 

d 
‘a | in service for a number of years reveals smooth senna COPPER FERRULE WELDED 

interior surfaces—free of built-up deposits. To the 
sof @ Plant engineer, this means a reduced resistance SE eee ee 
reat to flow and consequently lower pumping costs. copPER TUBE END 
ons 
lied It is none too soon to look ahead, and plan 
pe @ ahead for the day when Anaconda Copper Tubes American Vibration Eliminators exclude vibration and 
ven : compensate for thermal expansion in pipe systems. 

will again be available for peacetime projects. 

Regie ¢ Pressure-tight, safe for conveying costly gases or 
Publication C-24, sent on request describes many liquids, such as refrigerants, American Vibration Elimi- 
industrial applications. nators are easily installed. For catalogue, write Ameri- 

; 4572 can Metal Hose Branch, Waterbury 88, Connecticut. 
vol. 
ret 
a BUY WAR BONDS—Saved dollars mean saved lives 


THE AMERICAN BRASS COMPANY-—General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN BRASS LTD.. New Toronto. Ont. 
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Flow Indicator 


ROTASIGHT FLOW-RATE INDICATOR is rapidly 
replacing bullseye sight-flow indicators 
because it indicates true flow rate, accord- 
ing to maker. When Rotasight float is at 


bottom of tube, it practically seals off tube 
so that float must rise when flow starts and 
thus indicate low flows. In addition, tube 
has V-port flutes which increase in flow area 
as float rises, making Rotasight an area 
meter. For every flow rate there is a defi- 
nite float position and flow changes are 
instantaneously shown by float movement 
to new position. Flow range of 10 to 1 from 
maximum to minimum flow is readily ob- 
tained. At all flows, float rides close to 
four guiding glass ridges, which are ares of 
a true circle. Therefore, when measuring 
an opaque fluid, float position can always 
be seen by looking at it from the outside 
through glass ridges. 

Rotasight may serve as a flow-rate alarm. 
Manufacturer claims that it is the only 
alarm that is operated by flow-rate changes 
only and that is equally sensitive at all 
points in flow range because of its straight- 
line calibration, Fischer & Porter Co, 960 
County Line Rd, Hatboro, Pa. 


High-Lift Pop Valves 


Pop RELIEF VALVES are said to have an ex- 
ceptionally high coefficient of lift, which is 
secured through unique design of valve 
disk, by which fluid velocity is entrapped; 
its kinetic force is converted into addi- 
tional lift for higher relief discharge. New 
Farris pop valves, No. 1800, in sizes } to 
2} in. for pressures up to 300 psi, are 
already in use on steam, air, gas, water and 
other liquid process lines. Valves are built 
with an adjustable single blowdown ring, 
which permits regulation of pressure 
amount to be relieved on individual opera- 
tions. Valves have long, accurately 
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calibrated carbon-steel springs. They are 
also available with a handwheel for easy 
and accurate pop adjustments on jobs re- 
quiring frequent changes of operating pres- 
sures, or with packed adjusting bolt under 
a protecting cap for gas service. 

Farris pop valve No. 1840, although 
somewhat smaller, is similar in general ap- 
pearance to those above described. How- 
ever, this valve is built without an adjust- 
able blowdown ring, which is replaced by 
a predetermined orifice. Primarily de- 


signed for equipment manufacturers or 
others requiring low first-cost, this utility 
valve is made in sizes } to | in. Farris 
Engrg Co, 345 Commercial Ave, Palisades 
Park, N. J. 


Vacuum Pump or Compressor 


Movoain is CLASSED as a rolary-vane pump. 
Pump casing, mounted on motor housing, 
operates on standard motor shaft. Blades 
operate by centrifugal force, in slots cut 
in rotor. Vacuum lines are set in pump 
inlet and pressure lines to pump outlet. In- 
take suction maintains continuous oil cir- 


culation through pump and back through 
return line. Air impinges against a haffe 
thereby separating oil from air, which js 
further cleaned by-cotton waste. Utilizing 
a line on inlet and another line on outle 
permits Motoair to supply both vacuum 
and pressure at same time. Where neces. 


sary, a bag-type intake filter may be sup. | 


plied to catch incoming dirt. 


Motoairs can be ordered for any of fol- 


lowing electrical characteristics: (1) 
110-220 v, ac, repulsion induction, single 
phase, 60 cycle (2) 220-440 v, ac, 2 phase, 


50-60 cycle (3) 220-440 v, ac, 3 phase, | 


50-60 cycle (4) 550 v, ac, 3 phase 


50-60 cycle (5) 115-v de (6) 230-v de. | 


Units for special electrical characteristics 
may be supplied, Motoair Div, New Jersey 
Machine Corp, 1505 Willow Ave, Hoboken, 
New Jersey. 


Dual-Fuel Engine 


INSTANTANEOUS CONVERSION of a diesel from 
vil to gas fuel, or operation on a combina- 
tion of these fuels, is made possible by new 
Cooper-Bessemer development. This gives 
diesel efficiency of about 35% on gaseous 
fuels, cutting gas consumption by 20 to 
25%, compared with spark-ignition gas 
engines. 

Pre-ignition, expected to result if gas 
were admitted at low pressure with intake 
air and the mixture compressed to diesel 
pressure of about 400 psi, seemed to bar 
this design. Although temperature produced 
by diesel compression is below theoretical 
ignition point of perfect gas-air mixture. 
combustion-chamber hot spots cause pre- 
ignition with close-to-theoretical mixtures 
used in gas engines. However, it was found 
that when operating with the high exces: 
air characteristics of diesels, the lean mix- 
ture resulting ignited much less easily. This 
means that a gas-air mixture can be ad- 
mitted and highly compressed without pre- 
ignition. Pilot oil is injected to  stari 
ignition. Diagram shows controls for such 
an application. 

(Continued on page 160) 
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Where the Call is for Piping Materials 
CALL ON CRANE 


No matter what you need in piping materials, you can get 

ONE SOURCE OF SUPPLY them a// from a single source—your Crane Branch or Whole- 
saler. There, the world’s greatest selection of piping materials 

ONE RESPONSIBILITY FOR ALL PARTS _  —in brass, iron and steel—is at your service. Uniform quality 
in every part—backed by a single responsibility—helps as- 

ONE STANDARD OF QUALITY sure the best installation. Take advantage of Crane complete 
piping materials service to speed up deferred replacement 
work and keep pipe lines at peak efficiency. Crane has 
everything you need; for example, in Standard Iron Body 
Wedge Gate Valves, as shown below. 


SERVICE RECOMMENDATIONS: Crane Standard Iron Body Wedge Gate 
Valves with Brass trim are recommended for steam, water or oil 
lines; all-iron valves for oil, gas or fluids that corrode brass but 
not iron. Made in O. S. & Y. and Non-Rising Stem patterns. 


Working Pressures 


Screwed or Flanged Valves Hub End Valves 
Size of Valve Saturated Cold Water, Oil, Cold Water or Gas 
Steam or Gas, Non-Shock Non-Shock 
2 to 12 in. 125 pounds 200 pounds 200 pounds 
14 and 16 in. 125 pounds 150 pounds 150 pounds 
18 to 24 in. * 150 pounds 150 pounds 


* For steam lines larger than 16-inch, Crane 150-pound Cast Steel Gate Valves are recommended. 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. - Branches and Wholesalers Serving All Industrial Areas 


VALVES FITTINGS PIPE 
BING ¢ HEATING « PUMPS 


POWER © April, 1945 127 


¥ 
is 
ig 
et 
m 
p- 
le 
e, 
e, 
se 
c. 
es 
ey | Piping hook-up for a battery of pumps P 
age vA 
: 
j | | 
6 £ be 
| 
_ 
| 
90 
| PLUM 
4 


Second Revolution .. . 


A lot of us have lived through a power revolution. I remember when 
my job involved principally a boiler, a steam engine and a lineshaft. 
That engine had to run, or the whole place shut down. We had a couple 
of steam pumps and a steam compressor in the powerhouse, too—and 
that was the works. 

When turbines and motors came in, we started to move the compressors 
and pumps out to wherever they were needed—and run wires to them. 
Out, too, went the long lineshaft—to scrap—to be replaced by motors on 
the loads, wherever they were. The old powerhouse literally spread 
itself all over the plant. Power engineering takes a lot more legs 
than it used to. 

I think it’s important to realize ihat things have changed when you 
begin your postwar planning. They say a postwar planner is a fellow 
who pursues an indefinite idea to an impossible conclusion, so let’s just 
call ours postwar “thinking.” 

The pattern of tomorrow’s generation of power services is now pretty 
well defined. We can add a percent or two in efficiency of boilers and 
turbines, we can get better compressors and pumps, electronic controls 
and the like. We may get gas turbines or dual-fuel diesels. These will 
all help get just a little more out of a pound of fuel than we did. 

But in transmission and application the pattern is not nearly so 
definite. Piping, wiring, insulation, couplings, converters, speed 
reducers, electronic gadgets, new materials—all these throw a challenge. 
We’ve got to pick and choose amongst them for each of the dozens of 
transmission and application jobs we'll be doing to suit our own com- 
pany’s new or improved products. 

It’s a job that takes careful thinking and planning so we can be 
ready when the users of our services reconvert. There’s no use cling- 
ing fanatically to some old-fashioned idea, to some belief that this or 
that is just a fad—because a fanatic is a fellow who redoubles his efforts 
after he’s lost sight of his objective. We’ve got to remember we’ve 
already survived a pretty big power revolution, and keep open minds 
on methods and equipment in the months to come. 


Engineer 
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INSULATION 
tur industrial temperature” 


N°: you Can see at a glance the recom- 
mended material for every temperature 
range, from minus 400° F. to plus 2600° F. 


It's all on this convenient J-M Chart 
(1144 x 18 inches, in color) available for 
your office or plant wall. 


Each material in this J-M group of insu- 
lations is tailor-made to do one special job 
best. And, as part of the Johns-Manville 
Insulation Service, J-M specialists are avail- 
able to help you with present insulation 
problems... or with those connected with 
future plans. 


By having these insulations applied by 
J-M Technical Service Units or J-M’s own 
construction forces, you will be certain of 
a thorough, speedy and economical instal- 
lation. In this way you can be assured of 
obtaining the utmost in both insulating effi- 
ciency and length of service. 


Write today for your complimentary copy 
of the “QUICK ANSWER CHART.” goss: 
Address: Johns-Manville, 22 East J 


40th Street, New York 16, N. Y. M . 


_ Johns-Manville 


CENTIGRADE 
BRICK OR FIREBLOK 
sit-O-CEL SUPER BRICK 
J-M LW. FIRECRETE 1371 
J-M-23 BRICK OR FIREBLOK 1315.5 
J-M-20 BRICK OR FIREBLOK 1260 
J-M-1620 BRICK OR FIREBLOK 
SIL-O-CEL C-22 BRICK 
INSULATING FILLERS 
SUPEREX 
INSULATING CEMENTS 
SiL-O-CEL 
C-3 CONCRETE 
SiL-O-CEL 
NATURAL BRICK 


SSS 8 


MARINITE 


SUPER 
FIRE-FELT 


ASBESTO- 
SPONGE 
FELTED 


_ MAGNESIA 
PRE-SHRUNK ASBESTOCEL 


BB BACK uP EXPOSED 


CENTIGRADE 
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More Aluminum With 


No Power Difficulties 


An official of the Office of War Utili- 
ties reports that War Production 
Board’s order that four aluminum 
plants manufacture a total of 10,000,000 
lb of pig aluminum more per month 
than has been produced recently will 
not entail any power supply difficulties. 
Most of the additional production will 
be at the Defense Plant Corp’s Spokane 
plant, where energy will be obtained 
from Bonneville Power Administration. 
Next largest amount will be made at 
Aluminum Co’s Massena, N. Y., plant, 
which will import hydro energy from 
Canada. 

Alcoa plants at Badin, N. C., and 
Niagara Falls, N. Y., also will produce 
a little. At Badin, Alcoa has surplus 
hydro energy now used for fuel dis- 
placement. Net fuel increase here will 
be smaller than amount of energy re- 
quired for high line losses if the excess 
hydro had been moved to neighboring 
load centers for additional aluminum 
production. At Niagara Falls, produc- 
tion in one pot line not heretofore 
operating at capacity will be stepped 
up. This production will be served by 
hydro energy from a dc generator that 
could not otherwise be used. 


Coal-Priority List 
Rates Various Utilities 


Electric and other utilities rank 
second on an emergency coal-priority 
list developed by War Production Board 
at request of Solid Fuels Administration 
for War. WPB Chairman J. A. Krug 
emphasized that it will be invoked only 
in emergencies. 

Heading the list are industries that 
may require coal to prevent irreparable 
damage to equipment, that is, coke 
ovens or blast furnaces, which would be 
ruined if they were abruptly taken out 
of service when a coal pile gave out. 
No distinction is made between less 
essential and more essential industries in 
this category, but impending damage to 
equipment must be demonstrable. 

Transportation facilities, including 
ships requiring bunker fuel, and other 


130 


(276) 


utilities rate immediately behind this 


classification, again with no differentia- 
tion between members of the group. 
Domestic space-heating requirements 
and industries follow, with the latter 
classified according to essentiality. 
Seven categories of priority are estab- 
lished by this list, which was not made 
public. 

The listing followed a request by 
Solid Fuels Administrator Harold L 
Ickes, who calculated that the country 
would face a 50,000,000-ton deficit in 
production this year. He estimates that 
20,000,000 tons of this deficit will come 
from existing stockpiles. The remainder 
will have to be made up through sav- 
ings. Ickes thus raised the deficit from 
the 25,000,000 tons anticipated by War 
Mobilization Director James F Byrnes 
in his request for a brownout of non- 
essential lighting. 

Electric utilities have drawn down 
their stockpiles substantially during 
early months of 1945, in some cases as 
much as ten to fifteen days. Some com- 
panies still have large stocks, but mere 


FUEL CONSERVATION| 


curtailment of their purchases does not 
guarantee that the resulting free coal 
will find its way to those most in need, 
even though it does result in extra coal 
for allocation. 

Production in Pennsylvania and Ohio 
has suffered because of the scarcity of 
railroad cars. In the southern Appa. 
lachian fields, however, car supply has 
been sufficiently good to allow some 
Sunday mining. 


Soviet Receives Sixty 


Power Trains From U.S. 


We shipped 60 power trains, with a 
capacity of 148,000 kw, to the Soviet 
Union in four months last summer and 
fall. The trains are complete units, 
with steam-generating equipment 
mounted on flat cars which can be 
moved from point to point easily. The 
60 trains, nine of 5000-kw capacity, 26 
of 3000-kw capacity and 25 of 1000-kw 
capacity, are part of a lend-lease power 


(Continued on page 178) 


“MEXICAN HYDROELECTRIC POWER PLANT 


New hydroelectric power plant, operating at highest head for Francis unit 
in the Western Hemisphere, will soon take Mexico City off power rationing: 
Baldwin Locomotive Works are now constructing the second of three turbine+ 
for Ixtapantongo Development of Comision Federal de Electricidad, located 
on the Tilostoc River about 100 miles southwest of Mexico City, which is 
furnish power through Mexican Light and Power Co. Each turbine is to furnish 
39,000 hp under a head of 1028 ft. First turbine has been installed and is in 
operation. This vertical-shaft Francis unit has a butterfly valve and Pelton relief 
valve to prevent pressure rises for load rejection 


POWER ® April, 


Patent Notice 


Please take notice Sie United States Patent No. 2,358,222 issued 
September 12, 1944, has been assigned to National Aluminate Cor- 
poration. For your convenience, claims 1 and 15 are reproduced below 
as being somewhat typical of the 19! claims of this patent: 


In the art of treating water for industrial consumption, the 
process of inhibiting deposition of alkaline earth compounds 
in passageways for the water having a total alkalinity that 
does not exceed the soap hardness by more than one hundred 
parts per million, expressed as CaCO,, comprising, adding to 
the water, a polyphosphoric acid compound in an amount 
not exceeding nine parts per million and not exceeding thirty- 
five percent of the soap hardness of the water. 


The herein described process of treating and heating a water 
which would otherwise precipitate calcium carbonate upon 
heating, which comprises, adding to the water a water-soluble 
molecularly dehydrated phosphate which has a dispersive 
effect upon calcium carbonate in an amount much less than 
that required for softening the water and not more than about 
9 parts per million but sufficient to prevent the precipitation 
of calcium carbonate as a result of heating the water together 
with an organic dispersive agent which has a dispersive effect 
upon calcium orthophosphate, and thereafter heating the 
water so treated. 


PATENT LICENSES, UNRESTRICTED AS TO SOURCES OF SUPPLY 
AND MATERIALS, BUT ON A ROYALTY BASIS, WILL BE GRANTED 
TO THOSE DESIRING TO PRACTICE THE SUBJECT MATTER OF 
UNITED STATES PATENT 2,358,222. APPLICATIONS FOR LICENSES 


SHOULD BE MADE TO NATIONAL ALUMINATE CORPORATION, J 
6218 WEST 66th PLACE, CHICAGO 38, ILLINOIS. - 


Stabilized feedwater 
treatment keeps feed- 
water lines clean — 
saves time and money 
and insures maximum 
economy and efficiency. 


—System of Scientific 
Water Treating Service ... for all industry 
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or more than 80 years, the familiar Jenkins | 
Diamond Signature Trade Mark has been 
the symbol of supreme quality in valves. 


It is the mark that distinguishes valves of extra 
value... value assured by the superior materials 
that go into them, by the resourceful men who 
make them, by the integrity that has become syn- 
Onymous with the name Jenkins. 


Valves worthy of the universal trust the 
Jenkins Diamond has earned are the only valves 
that will ever bear this mark. It is our pledge to 
you of the finest quality it is possible to provide 
... now, and as long as Jenkins Valves are made. 


Jenkins Bros., 80 White Street, New York 13; Bridgeport, Conn.; 
Atlanta, Boston, Philadelphia, Chicago. Jenkins Bros., Ltd. 
Montreal, London. 


Look for the famous 


...and be sure of the Extra Value in Valves! 


FOR EVERY INDUSTRIAL, ENGINEERING, MARINE, PLUMBING-HEATING SERVICE 


CAIN REILIARIE INDUSTRIAL DISTRIBUTORS EVERYWHERE 
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POWER'S 
DATA SHEETS 


Number 152 


Typical Locking Methods 


Correr Pin 


Cooxke-Micro 
Nut—This is a special 
‘design of castellated 
nut, the slots being ar- 
ranged so that there are 
14 to 22 locking posi- 
tions. 


Nut 


threaded 
fasteners and washers 
with both internal and 
external teeth are avail- 
able to speed produe- 


Lockine FLance in 
Holtite fasteners is 


SuHank-Lockine Screws have a slot cut 
in the lower part of the threaded sec- 
tion and spread apart so that there is a 
“bulge” which acts as a spring to pro- 
duce a friction contact against the 


Wireo Locx—The bolts are drilled, 
the same as when castellated nuts 
are used, to permit a wire to be 
run through them. 


integral part of 
head. Various head 
types and fastener 
sizes are available, 


KANTLINK—A non-entangling 
spring lock washer used on all 
types of machinery and suitable 
for applications similar to Kno- 
link type. Ita angle-cut ends tend 
to embed more deeply and en- 
gage the nut face and bolted 
surface. 


Wie Beanine—For use in place 
of flat washers but with the 
added feature of automatic com- 
pensation for wear or developed 
looseness in the assembly. Par- 
ticularly suitable for use on wood 
or materials subject to shrink- 
age, also for wide clearance 
holes. Its tempered surface acts 
as a thrust bearing. 


threads of the tapped hole. 


IntTERNAL AND Extennat TeetH—Teeth embed in face of work and bolt. External- 
tooth type is more generally used; internal-tooth type is used where smooth 


outer edge is desired and for other specific applications. 


KNoLinK—A non-entangling 
spring lock washer suitable for 
general use and application on 

1 types of automotive, farm 
implement, electrical, stove or 
industrial equipment, made in 
sizes to S.A.E. and Government 
AN-935 specifications similar to 
Kantlink type. 


Positive Tyre “D”~The barbs 
on the ends of this spring lock 
washer, under compression, em- 
bed themselves in the face of 
the nut, screw or bolt, and bolted 
surface, providing resistance to 
back turning. 


EXTERNAL-INTERNAL 


LOCK WASHERS 


Woop Sprinc—Made in wide, 
thin surface sections. For use 
with nut, screw or bolt on soft 
surface material such as wood, 
rubber, plastics, fiber composi- 
tions or soft thin sheet metal. 
The anchor end embeds in the 
surface and turned-up end en- 
gages the nut, screw or bolt face. 


Nonuink Positive—A_non-en- 
tangling spring lock washer 
combining the features of Kant- 
link and Positive types for use 
when these special features are 
needed. 


DOME INTERNAL 


Rissep Tyre “C”—The rib on 
the inner periphery under com- 
pression wedges itself into the 
bolt thread and nut chamfer 
while introducing reactive pres- 
sure and tension in its assembly. 


SprRiNGLOX— Permits the use of 
thinner more resilient steel sec- 
tions, while providing greater 
reactive tension than. available 
from identical size steel sections 
in the helical spring washer de- 
sign. Also, does not dig in or 
serrate bolted surface; particu- 
larly suitable for aeronautical 
applications. 


DOME EXTERNAL-INTERNAL 


Rounp Epce Hy-Crome—Spe- 
cially processed high-quality al- 
loy-steel spring washer made to 
specification requirements for 
each bolt size. Rounded edges 
avoid heat cracks. Particularly 
suitable for use on high-quality 
product and for heavy-duty ap- 
plications. 


Hy-Pressune Hy-Crome—Pos 
sesses superior strength and pro- 
vides reactive pressures consi 

erably in excess of A.R.E.A. 
specifications, has superior re 
active values for each bolt size. 
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Copes Valves for simple level control. Left, direct-operated. Copes Flowmatic Valves for steam-flow water-level control. 
Right, relay-operated. Left, direct-operated. Right, relay-operated. 


‘NO FEED WATER 
REGULATOR 
SISBETTER 


T A : of a feed water regulator depends 


2 7 largely upon the merits of its control valve. For the valve 


T f, actually regulates the feed supply. It determines the flow 


: characteristics obtained. It should be responsive to the 
: ary y slightest command of the actuating element. And it should function 
_ " smoothly and reliably under difficult operating conditions. 

That’s why Copes Engineers have always emphasized valve design. 
Years of development and specialization in feed water control have 
fostered ‘“‘know how’”’ that we believe cannot be matched. There are 
several designs of Copes Valves for different clMsses of service, and to 
conform to various types of Copes Feed Water Regulators. All embody 
these valuable charactéristics—(1) Each valve is equipped with valve 
ports having correct flow characteristics for the job. (2) Port areas are 
designed for the specified maximum capacity. (3) Valve plunger has high 
lift—conducive to accurate control. (4) Scientific balancing and minimum 
friction assure sensitive response without ‘‘chatter’’ or “jumping.” 

When purchasing feed water regulators, the soundness of Copes 
Valve design is an important reason why you should specify Copes. 
For other reasons write for Catalog 12-41. 


NORTHERN EQUIPMENT CO © 451 Grove Drive, Erie, Pa. 


Feed Water Regulators + Pump Governors « Differential Valves « Liquid Level Controls » Reducing Valves & Desuperheaters 
BRANCH PLANTS IN CANADA, ENGLAND REPRESENTATIVES EVERYWHERE 


TROL VALVE 
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This work leaves NO margin 


for error. The mud pump man- 


ifold above will go to jungle 


heart in a far land thousands of 


miles from point of manufac- 


ture. Should it function imper- 


fectly operations would be held 


up for six irreplaceable months 
..+ Jobs like this are made for 
Associated. It is a privilege to 
handle so many of such critical 
character. 


ASSOCIATED PIPING & ENGINEERING CO., Inc. 
2332 East 38th Street + Los Angeles 11, California 


ASSOCIATE 


Centrifugal Pumps 


(Continued from page 118) 


that designs of double-suction or multi- 
stage pumps particularly permit shift- 
ing of the impellers on the shaft to cen. 
ter them closely in their volutes, 
Radial-clearance leakage joints permit 
this, but axial clearance joints do not. 


Q 20—What is the most desirable 
clearance-ring construction? 


A—This varies with the kind of liquid 
handled, pressure across the leakage 
joint, rubbing speed between running 
and stationary clearance surfaces and 
pump design. Generally pumps have 
ring designs which their manufacturers 
have found best suited to the service 
for which the pump is used. 


Q 21—How are casing rings held in the 
casing? 


A—With axially split casings it is 
general practice to use a tongue-and- 
groove joint for the ring in the casing’s 
lower half so that bolting the two cas- 
ing halves firmly locks the ring in place 
and prevents it rotating. In radially 
split casing, casing rings are pressed 
into the casing or the stage piece and 
are frequently bolted in place. 


Q 22—How are impeller rings held on 
the impeller? 


A—They may be pressed or screwed 
on the impeller hub depending on 
pump design, intended service and the 
expected frequency of ring renewal. 
It is also general practice to hold im- 
peller rings in place by set screws or 
other fastening devices. In some de- 
signs the impeller rings are shrunk 
onto the impeller, but this is restricted 
to materials which permit such an 
assembly. 


Reader’s Problems 
(Continued from page 112) 


must be a section of the heating system 
not under vacuum, but operates as an 
ordinary pressure system with vented 
radiators from which the trap delivers 
condensate to the vacuum return of the 
main system. 

If the trap should leak or balance 
under above conditions, air would be 
drawn in at the vents, through the radia- 
tors and common return, and into the 
vacuum system. This would be possible 
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RECISION 


That’s one of the features you'll find 
in CHAPMAN STEEL VALVES 


In spite of the production-line schedules nec- 
essary to meet war-time needs, precision marks 
every step in the production of Chapman 

Steel Valves. Metals are developed and 
produced in the Chapman foundries 

under strict metallurgical control 

and are selected to meet the 

exact requirements for which 

the valves are designed. Re- 

peatedly checked during 

manufacture against high pre- 

cision standards, each Chapman 

Steel Valve rolls off the line 

ready for dependable service 


under severest war-time conditions. 


The CHAPMAN VALVE 


Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 


POWER April, 1945 137 


d 
le 


THIS NEW AJAX COUPLING CATALOG 
off the presses! 


Every man who designs, builds, sells, operates, or 


maintains direct-connected machinery is invited 
to get a personal copy of this new catalog covering 
Ajax Flexible Couplings. 


It gives latest working data on all types in- 
cluding Standard, Mill Motor (taper bore), 
Shear Pin, Bolt-on, Brake Drum and 
Detachable Hub Couplings. 


Phone your nearest Ajax Flex- 
ible Coupling representative or 
write direct to 


AJAX FLEXIBLE( (| COUPLING CO. INC. 
WESTFIELD, N. Y. 


Incorporated 1920 


only if the steam pressure on the heat. 
ing system were low, say | psi or less, 
But leakage through these vents would 
result in cold radiators, low vacuum and 
excessive running of the vacuum pump. 
EJ should put his system under low 
pressure and check for leaks before «on. 
sidering any radical changes. 

Marissa, Iil. Grorcr Hotmay 


Check Pump Capacity 


REMOVE AIR VALVES and replace with 
pipe plugs. Trap each radiator sep. | 
arately to the return. See that steam 
enters top of each radiator. Check all § 
valves so that they are open or closed, J 
as required. Determine whether pump | 
capacity will take care of radiation. 

Does condensate return to pump | 
chamber too hot? If so, steam is leak- | 
ing into the return, either from traps 
or a cross-connection (steam line con- 
nected into the return). 

Test the pump alone to see whether 
it will pull a higher vacuum; follow in- 
struction manual. Inspect strainer for 
scale and grease. Check strainer cover 
and suction-valve cover gaskets for 
leaks. See that air is not entering at 
packing glands. 

Air may be entering the vacuum 
pump through its vent pipe causing it 
to run continuously. Remedy is to in- 
stall a swing check valve on the end oi 
the vent pipe to open outward. 

Baltimore, Md. CD Price 


Are Risers Waterlogged? 


IN A VACUUM-HEATING SYSTEM do not 
use air vents on radiators. Also radi- 
ator valves should be packless as every 
packed valve stem is a possible air leak. 
Radiators should be _ individually 
trapped to keep steam out of return 
lines. Risers should usually be drained 
through a float trap and it is good prac- 
lice to pitch horizontal runs toward 
nearest trap. 

With thermostatic traps, clearance be- 
tween valve and seat is usually so small 
that a slight deposit of sediment chokes 
the trap while with float traps the 
strainer must be watched. Keep them 
thoroughly clean. I have found a ¥-in. 
pet cock on top of a float trap useful for 
venting air. 

Lack of vacuum can be caused by: 
(1) air leakage (2) traps leaking steam 
(3) vacuum pump not functioning prop- 
erly. No heat on upper floors can be 
caused by: (1) risers to upper floors 
waterlogged through lower-floor radi- 
ators (2) dirty traps on upper-floor 
radiators. 

A vacuum of 2 in. is hardly enoug! 
but I am inclined to think that too high 
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Designed 
for longer life 


"Vas aed welding fittings contribute to 
longer life for any piping system in which 
they are used—by their greater strength, their 
smooth walls of uniform thickness, and their 
resistance to wear and corrosion. Welded pip- 
ing connections are permanently tight and 
leakproof, and the whole system becomes vir- 
tually a single pipe. Threading, caulking, gas- 
ket replacement and bolt tightening are elim- 
inated, thus doing away with potential causes 
of trouble in systems where other type fittings 
are used. 

Other Tube Turns advantages include lighter 
weight, greater efficiency of flow, more.flex- 
ibility of layout. Because Tube-Turn welding 
fittings are stronger, they are safer. Mainte- 
mance costs are lower, insulation is easier. 
Specify Tube-Turn welding fittings for your 
next piping job, and reap the benefit of all 
these advantages. 

For complete information on the superiority 
of Tube Turns’ exclusive manufacturing meth- 
ods and data on successful installations in many 
industries, write for Catalog 111. 


Selected Tube Turns Distributors in every principal 
city are ready to serve you from complete stocks. 


TUBE TURNS (Inc.), Louisville 1, Kentucky. Branch Offices: 
New York, Chicago, Philadelphia, Pittsburgh, Cleveland, 
Dayton, Washington, D. C., Houston, San Francisco, Seat- 
tle, Los Angeles. 


Fused 
into one piece 
See how Tube-Turn welding, 
fitting and pipe are fused 
into one solid piece of metal. 


The welded joint is actually 
stronger than the pipe itself. 


TRADE MARK 
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a vacuum is not altogether desirable as 
you may have to resort to orifice plates 
to equalize distribution. 

Thermostatic traps can be put in the 
wrong place. In one building inlet and 
outlet entered the radiators side by side 
on one end. When traps were installed 
and steam turned on, the traps shut off 
with radiators still cold. Connecting 
the trap and return line to opposite 
end of the radiator overcame this. 
New York, N.Y. W H Fraser 


Use Vacuum Air Valves 


FoR BETTER RESULTS in a vacuum sys- 
tem replace automatic air vents with 
vacuum air valves that prevent air enter- 
ing the radiator. Install thermostatic 
traps on each radiator; if risers and 
drip lines are to be trapped, locate the 
trap not less than 4 ft from the riser, 
main, or drip lines; otherwise, conduc- 
tion of heat to the trap keeps it open. 

Vacuum systems require tight piping 
for proper operation. The automatic 
controller may be set for vacuum 
wanted, normally from 3 to 20 in. at the 
pump. Negative pressure operates the 
controller, which is nothing but a dia- 
phragm-operated steam valve. 

Periodic inspection of thermostatic 
traps is best for good and economical 
operation. Where return lines are per- 
mitted to drain slowly, radiators give 
off less heat because condensate backs 
up in the system. For vacuum-return 
systems, return-line piping may be 
smaller than that regularly used on 2- 
pipe systems. 

Fairview, N. J. M N Gozpenovicu 


Featuring the Newest Designs... Slope Radiators Properly 
Complete Selection Tables of Ir THE SYSTEM is to operate under vac: 
VERTICAL NON-CLOG PUMPS! uum remove the air vents. I prefer indi- 


vidual traps on each radiator with ori- 
Here’s your answer to the problem of fices installed where needed to secure 
pumping liquids containing solids, etc. even distribution of steam throughout 


Catalog F-245 fresh off the press presents the building. Where installed radiators 
the last word in Non-Clog construction— 


backed by over 30 years specialized experi- 
production practice. Selection tables sim- instead of changing radiators or allow- 
lify the choice of exact types and sizes to ing the rooms to overheat. 
cantie your requirements. A copy of the No heat on the upper floors of EJ’s 


Catalog is yours for the asking. So are the 


- } building can be caused by insufficient 
services of our engineering staff. 


steam supply or air leaks in the system. 
or both. The small amount of vacuum 


NOTE: There still are some valuable seems to indicate leaks although it 
territories not under sales contract. could be caused by traps on the lower 
seauberal toed Write for information on sales plan levels allowing steam to pass through. 
and distribution of Economy Pumps. 8 d bel P 
for taking up Impeller wear, operate elow atmosplie 
Bronze Renewable Shock Ab- 


sorber and other exclusive fea- 


pressure, air vents allow air to leak into 
tures described in Cat. F-245. 


team pressures are balanced. i 
d Economy Cat. F-245 without obligation to: s ; 
— . vents on the radiators the system must 
be supplied with steam above atmo- 
spheric pressure if all radiators get 
steam. Leaks and radiators that slope 
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Size-to-size or reducing sizes 


Installation of branch pipe outlets on the job or in the shop is quick and easy 
by the WeldOlet method. The inside of the WeldOlet serves as a template simpli- 
fying layout. It is not necessary to cut out a section of the run pipe or shape 
the end of the branch pipe. Check the following simple steps in installation. 


LAYOUT—Locate WeldOlet on run CUT HOLE—Use torch for cutting hole 
pipe where outlet is to be made and in run pipe. Hold torch at right angles 
mark center lines. Using inside of to pipe and follow center punch marks. 
WeldOlet as template, mark hole to be cut in run Remove any icicles or beads with chisel. 

pipe with scriber. Center punch along scriber 

mark to give definite cutting line. 


8 TACK WELD—Re-position WeldOlet WELD IN PLACE—Use either oxy- E 
: on run pipe with original center line acetylene or electric arc welding for 2 
a marks, To get proper penetration of satisfactory results. Lay down a bead sf 
‘ weld metal, separate fitting from main pipe “6c” in the bevel between WeldOlet and main pipe. 
" to ¥" by inserting welding rod. Tack weld at Completely fill bevel at base of fitting with weld 

4 points. metal to obtain a leakproof joint of full, original 


pipe strength. 


REDUCING SIZE—Inserting spacers between WeldOlet SIZE-TO-SIZE—WeldOlet with 6" outlet being welded 


and run pipe before tack welding to insure full pene- to 6" pipe. To obtain full pipe strength completely fill 
tration of weld metal. bevel with weld metal. 


After the WeldOlet is installed, an inspection of the inside of the joint can 
readily be made so that if any icicles or beads have formed, they can be removed. 
You are now ready to connect the branch pipe. WeldOlets are available with 
three types of outlets—threaded, welded or socket—depending on the needs 
of the job. For full information on WeldOlet installation, write for the Handbook 
of Branch Pipe Outlets. 


Forged Fittings Division 
BONNEY FORGE & TOOL WORKS «+ 344 Green St., Allentown, Pa. 


LETS 


TRADE MARK REG. U. S$. PAT. OFF. PAT. IN U.S. & FOREIGN COUNTRIES 
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Gets Pump Air Express: Dealer 


Saves Money, Gows get Water 


WATER PUMP on Wisconsin dairy farm breaks down. The owner gives his local dealer 


a hurry-up call. Dealer promises quick delivery even though pump must come from 
Cleveland. (He has it in the morning by specifying Air Express.) 


DEALER ABsoRBs Air. Express charges but, 
even so, he figures a saving of money — be- 
cause the pump is a high-priced, slow-turn 
unit that he cannot afford to stock. (With 
Air Express the nation’s inventory is within 
hours of your business.) 


THOUSANDS of businessmen find this fastest 
delivery a real economy —a real money- 
maker —when a customer wants something 
not in stock, (Yes, with Air Express, you 
give high-speed service on high-priced 
items without cost of stocking.) 


Specify Air Express —Low Cost for High Speed 


25 Ibs., for instance, travels more than 500 miles for $4.38, more than 1,000 miles for 
$8.75, more than 2,000 miles for $17.50, at a speed of three miles a minute — with cost 
including special pick-up and delivery in all U, S. cities and principal towns. Same- 
day delivery between many airport towns and cities, Direct service to scores of for- 
eign countries, Rapid air-rail service to 23,000 off-airline points in the United States, 


GETS THERE FIRST 


Write Today for “Quizzical Quizz”, a book- 

let packed with facts that will help you 

solve many ashipping problem. Railway 

Express Agency, Air Express Division, 

230 Park Avenue, New York 17. Or ask 

for it at any Airline or Express office. 

Phone RAILWAY EXPRESS AGENCY, AIR EXPRESS DIVISION 
‘Representing the AIRLINES of the United States 


toward the supply line instead of to. 
ward the return are two things most 
likely to cause trouble in a changed. 
over system. In a 2-pipe system with 
vacuum return, small leaks must be re. 
paired to prevent air entering the sys. 
tem. 

Check piping and radiators for wate; 
pockets. If the plant uses exhaust sieam 
from’ reciprocating engines or pumps 
there may be some trouble with oi] and 
rust plugging the thermostatic traps. 

Sources of trouble in a vacuum-te. 
turn system, are: (1) leaks (2) ther. 
mostatic traps out of order (3) water 
pockets in pipes and radiators, espe. 
cially at the bottom of risers (4) high. 
pressure traps discharging into the re. 
turn lines (5) too small pressure differ. | 
ential between supply and return. 
Lombard, Iil. H D Brown 


Low Vacuum Is the 
Cause of Poor Heating 


CorRECT THE TROUBLE by removing air 
vents and fitting each radiator with an 
individual trap. Reason for no heat on 
upper floors with a vacuum-heating sys- 
tem is usually too low vacuum caused 
by leaking valve stuffing boxes, joints 
or traps. 

If supply line has no orifices, and you 
connect several radiators to one trap, 
especially a thermostatic type, the radi- 
ator nearest the supply, or one that does 
not condense steam so fast will close the 
trap and thus prevent the other radi- 
ators working. 
Bronx, N. Y. 


Grorce GRIFFEL 


Engineer’s Bookshelf 
(Continued from page 124) 


The last two decades have witnessed the 
greatest construction of dams in world his- 
ory. Many of the mightiest dams have been 
designed and constructed—Grand Coulee, 
Boulder, Shasta and Fort Peck, to mention 
only a few. This period also saw, con- 
structed on the Tennessee River, the greal- 
est system of dams ever built. Other great 
dams and systems of dams are planned for 
postwar construction. 

This increased interest in dams has in- 
tensified experimental research and a re- 
examination not only of details and meth- 
ods of construction but also of many of the 
theories of design, all of which have re- 
sulted in a substantial improvement in the 
art and science of dam building. It is for 
this reason that the authors present this 
comprehensive work to serve practicing 
engineers and engineering students. 

Most comprehensive treatment ever pub- 
lished on dams, these books represent not 


only the thinking of the authors, all of 
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AIRS 
EXPRESS 


are DISTRIBUTORS 


pipe, flanges, fittings, 
and valves and maintain 
complete stocks 

unusually large range 
sizes for immediate delivery 


Write in to receive our complete stock lists 


@ Issued Monthly 
William W. Webb 
Manager of Warehouse Division 


BENJAMIN F. 


SHAW 


COMPANY 


Second and Lombard Streets 
WILMINGTON 99, DELAWARE 


Known for Dependable Delivery and Quality 
Pre-Fabrication—Piping Installation—Since 1893 


Piping Distributors © Contractors Fabricators 
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REGULATORS 


@Leit: Davis 


. custom made for - No. 401 Pilot- 


operated 
Regulator 


@ Left, Below: 
Davis No. 16 
Diaphragm 
actuated. 


or Weight 


SJ O obtain maximum efficiency in your pressure 
regulator installation, it is absolutely essential to have 
the proper valve for each application. Pressure reduc- 
tion requirements are as dissimilar as finger prints, 
and solution of these often-complex problems requires 
proper size, capacity and operating characteristics, as 
well as proper design and dependable construction. 

The Davis Pressure Regulator line is COMPLETE; 

no matter how special the application, Davis builds a 
regulator that will do the job. Every Davis product is 
constructed and tested to meet the requirements of 
each individual order. 


Davis engineers can solve your pressure reduction 
problem quickly and efficiently. Literature and selec- 


tion charts prepared in easy-to-use form are yours for 
the asking. 


For additional information, write today for Bulletin 
100 A. 


DAVIS REGULATOR COMPANY 


2540 S. Washtenaw Ave.. Chicago, 8, Ill. 
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whom have had long experience in dam de 
sign and construction, but also that of 
six contributors who are outstanding author. 
ities. 

Vol I covers investigation of dam sites, 
choice of type of dam, preparation and 
protection of the foundation, hydraulic 
model studies, flood flows and spill ways; 
vol II, forces acting on dams, requirements 
for stability of gravity dams, general pro. 
cedure for the design of gravity dams, de. 
sign of solid nonoverflow gravity dams, de. 
sign of solid spillway gravity dams, inter. 
nal stresses and stress concentration jn 
gravity dams, arch dams, buttress concrete 
dams, concrete for concrete dams; vol III, 
soil tests and their utilization, earth dams— 
general principles of design, stability of 
earth dams, details of earth dams, rock-fil| 
dams, steel dams, timber dams, details and 
accessories and headwater control. 

The many tables are valuable. One gives 
a record of over 800 floods in the United 
States and 30 in foreign countries. Another 
lists 36 items of data on 38 arch dams, 
another tabulates information on 75 earth 
dams, and equally comprehensive informa. 
tion is given on other types of dams. The 
authors, as practicing engineers and writers 
of wide experience, have put into these 
books the information required in the prac. 
tical design of dams, so that it can be most 
readily applied. A 38-page index and bib 
liographies of practically every informa- 
tion source add much to the books. 


Exectric Power Distrinution For 
TRIAL PLants (1945) Developed by AIEE 
Committee on Industrial Power Applica- 
tions. Published by American Institute of 
Electrical Engineers, 33 W 39 St, New York, 
N. Y. 109 pp, 74x11 in., 58 illustrations, 
26 tables, stiff-paper binding. $1.00 

Over 40 contributing authors, who ar 
electrical engineers with industrial and 
public-utility companies, prepared this re- 
port. Represented are the aircraft, auto- 
mobile, cable, chemical, copper, electrical- 
equipment, factory insurance, mining, oil, 
photographic, rubber, steel and public: 
utility industries. 

The report outlines sound engineerin 
principles of distributing power to indus 
trial plants. It analyzes service requite 
ments, voltage-regulation problems, load 
and distribution characteristics and deals 
with the selection of equipment for distri- 
bution systems. Operating and maintenance 
problems are considered in so far as they 
affect the system and equipment selection. 

The report is divided into seven sections: 
(1) system planning (2) primary subste 
tions and feeders (3) transformers, primary 
switchgear and low-voltage feeder protec: 
tion (4) low-voltage feeders, panel boards, 
bus distribution systems and load circulls 
(5) safety (6) fault-current calculations 
(7) wires and cables. ‘Treatment is highly 
practical and the many tables of useful 
data and charts on distribution system cal 
culations make this report of interest ' 
everyone that has to do with distribution 
system problems. 


Tue Pie Frerer’s ano 
Hanpnoox (1944) By Thomas W Frank 


land, instructor, Washburne Trade School. 
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EEP inside big Diesels like this, your protection 
D against hard carbon deposits and excessive wear 
is the right lubricating oil. This means an oil that will 
stand up under terrific ring zone heat, an oil that will 
maintain strong films on pistons, rings, cylinders and 
bearings. 

You can depend on Gargoyle D.T.E. Oils No. 1-5 for 
this double-duty job. Specially developed for Diesels, 
these famous oils reduce deposits to a minimum. De- 
posits that may form are soft and fluffy, do not interfere 
with ring operation. 

Just as important, these special Diesel oils form films 
that resist rupture under heavy pressures, give maxi- 
mum protection to all moving parts. Why be satisfied 
with anything less? You’ll find a Gargoyle D. T. E. Oil 
No. 1-5 the best defense against 
deposits and wear. 

SOCONY-VACUUM OIL CO., INC. 
Standard Oil of N. Y. Div. * White 
Star Div. « Lubrite Div. * Chicago 
Div. » White Eagle Div. » Wad- 
hams Div. « Magnolia Petrole- 


um Co. ¢ General Petroleum 
Corp. of Calif, 


Call in 
SOCONY-VACUUM 
for 
“Correct Lubrication” 


TUNE IN “INFORMATION PLEASE’’— MONDAY EVENINGS, 9:30 E.W.T.— NBC 
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WATER SUPPLY 


Often a new plant site is ideal from every angle—except the water 
supply. Whether required for cooling, process or drinking pur- 
poses, however, the bacterial quality of the raw water need not 
occasion abandonment of the location. 


W&T engineered chlorination is demonstrating daily that objec- 
tional microorganisms—slime forms, iron bacteria, pathogens— 
can be destroyed, and their recurrence in the system prevented, 
economically and conveniently. The generally low and finely 
controlled chlorine residuals required have no deleterious effect 
on the water system itself, and, when properly specified, do not 
interfere with even such delicate chemical processes as the 
production of today’s synthetics. 


If you are in doubt about the water supply at a new location, 
or if you are experiencing biofouling troubles at your present 
location, Wallace & Tiernan Engineers will gladly make recom- 
mendations from their broad experience in industrial water treat- 
ment. oe 


WALLACE 


PRODUCTS, INC. 
Manufacturers of Chlorineand. Ammonia Control olparatus 


Belleville 9, New Jersey Represented in Principal Cities 
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Published by The Bruce Pub Co, 54 N 
Milwaukee St, Milwaukee 1, Wis. 152 pp, 
33x5 in., 62 illustrations. $1.25. 


Beginning with a chapter on basic mathe- 
matics, the author explains how to figure 
the area and volume of different-shaped 
objects and lay out angles with 2- and 6-ft 
rules. Simplified illustrations together with 
the necessary formulas show how to lay out 
piping offsets with angle fittings. 
Considerable space is devoted to laying 
out curved pipe lines, angle branches and 
reducer fittings for welded construction. 
More than 41 pages of functional tables 
make this book a handy pocket manual for 
mechanics. 


Tue STEAM BorLer YEARBOOK AND Manuay 
(1945) 3rd edition. Pub by Paul Elek, 
Ltd, Africa House, Kingsway, London, 
WC2, England. 557 pp, 54x84, illustrated, 
cloth; 30 shillings (about $7.50). 


Following the policy of previous editions, 
first part of the book reviews current prac- 
tice in steam-boiler engineering, while the 
second part summarizes the principal steam- 
boiler papers published during 1944. 

Part I now consists of 25 chapters, of 
which six are entirely new. Part II is made 
up of five long chapters dealing with fuel 
utilization, combustion appliance develop. 
ments, feedwater and steam problems, “fire- 
side” problems, modern practice and de. 
velopments. 

Containing a wealth of drawings and de- 
tailed data, which include inserted adver. 
tisements, this volume is of tremendous 
value to British readers. The information 
should also be helpful to American readers, 
but less so than to British because most of 
the hundreds of equipment items pictured 
are specifically British. 


ASTM Sranparps (1944) Published by the 
American Society for Testing Materials, 
260S Broad St, Philadelphia 2, Pa. Three 
vol, 1235 specifications and standard meth- 
ods, more than 6000 pp; $10 each vol 
(1944), supplements as issued $4 each vol 
each year. 


Complete revision of formal, tentative 
and emergency standards and alternate pro- 
visions for metallic and nonmetallic mate- 
rials. Vol I: Metals, 225 specifications for 
ferrous metals (steel, cast iron, alloys, etc), 
160 for nonferrous (aluminum, copper, mag: 
nesium, lead, nickel alloys, etc). Vol Il: 
Nonmetallic, constructional, 447 specifica- 
tions and tests on cement, brick, tile, con- 
crete, paints, insulation, etc. Vol III: Now 
metallic materials, general, 440 specifica- 
tions and tests for plastics, soaps, coal, 
petroleum fuels and lubricants, electrical 
insulation, hose, belting, water analysis, el¢. 
Each volume may be purchased separately. 


CORRECTION 


Inadvertently the name of the publisher 
of “Prodigal Genius, The Life of Nikola 
Tesla” was omitted from the book’s review 
in Jan, 1945, Power, page 128. The pub- 
lisher is Ives Washburn, Inc, 29 W 57th St, 
New York 19, N. Y. : 


(Continued on page 148) 
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‘THE TURBINE 


THAT WORKS 7 You 


Small, but powerful .. . like a jeep. 
That’s the Coppus Steam Turbine that 
you see around so many places powering 
pumps, blowers, fans, stokers and other 
equipment requiring a steady, sturdy 
source of small HP. 


The Coppus line of “Blue Ribbon” 
turbines runs from 150 HP down to 
fractional -— there are six frame sizes, 
and prices are in proportion. You can 
match a Coppus turbine to the job, 
saving the money you might otherwise 
spend for a turbine that’s larger than 
necessary. 


You'll see Coppus “Blue Ribbon” 
Steam Turbines on many nationally- 
known types of equipment. Manu- 
facturers of that equipment know the 


quality that is represented by the Cop- 
pus ‘Blue Ribbon” — more than 85% 
of all orders since 1937 has been repeat 
business. 


Select the right size of Coppus turbine 
for any job that calls for “jeep duty” 
Like all Coppus ‘“‘Blue Ribbon’’ prod- 
ucts (blowers, ventilators, gas burners, 
etc.), they are made to extremely close 
tolerances with accuracy controlled by 
Johansson size blanks. Before  ship- 
ment, every turbine is dynamometer- 
tested. 


Write for Bulletin 135-10. Coppus 
Engineering Corporation, Park Ave- 
nue, Worcester 2, Mass. Sales offices 
in THOMAS’ REGISTER. Other Coppus 
“Blue Ribbon” products in SWEET’S. 
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High product and 
steam coal from Wise County, 
Va., on the Interstate Railroad. 


High grade gas, by-product, 
steam and domestic coal from 
Wise County, Va., on the Inter- 
state Railroad. 


High grade, high volatile steam 
i by-product coal from Wise 
County, Va., on the Interstate 


Railroad. 
EMD 


A laboratory controlled prod- 
uct blended to meet exacting 
stoker requirements. From 
Wise County, Va., on the Inter- 
state Railroad. 


COKE 


Roda and Stonega from Wise 
County, Va., and Connellsville 
Coke from Pennsylvania. 


High grade gas, by-product, 
steam and domestic coal—Pitts- 
burgh seam from Irwin Basin, 
Westmoreland County, Pennsyl- 
vania, on the Penna. Railroad. 


Genuine Third Vein Pocahon- 
tas from McDowell County, W. 
Va., on the Norfolk & Western 
Railroad. 
“\dmiralt, 
‘oal 


Genuine New River Smokeless, 
Beckley or Sewell seam from 
Raleigh County, W. Va., C. 
& O. and Virginian Railroads. 


Hazard No. 4 and No. 7 steam 
and domestic coal from Wis- 
coal, Knott County, Kentucky, 
on the L. & N. Railroad. 


Unexcelled Steaming Coal from the Fire 
Creek Seam in Greenbrier County, 
W.Va., originating on the N.F.&G.R.R. 


ANTHRACITE — Hazle Brook Premium 
Raven Run 


General Coal Company 


123 SOUTH BROAD STREET, PHILADELPHIA 9, PA. 


BRANCHES: 
BLUEFIELD, W. VA. BOSTON BUFFALO 
CINCINNATI DETROIT NEW YORK 


CHARLOTTE, N. C. 
NORFOLK PITTSBURGH 
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BOOKLETS 


How to Run a Latue Pub by South Bend 
Lathe Works, 373 E Madison St, South 
Bend 22, Ind. 128 pp, illustrated, 25¢ with 
paper cover and 75¢ with leatherette cover. 
This book contains the latest information 
on operation and care of metal-working 
lathes. A number of changes in text ma- 
terial and illustrations have been made since 
the 1942 edition was printed. It covers 
such subjects as operation of lathe units. 
grinding cutter bits, accurate measurements, 
plain turning, chuck work, taper turning, 
boring, drilling, reaming, tapping, cutting 
screw threads, reference tables, etc. 


TecunicaL MANuAL on INnpustry Sranp- 
ARDS, RECOMMENDED PRACTICES AND Tecu- 
NIcaL INFoRMATION By Engineering and Re- 
search Committee, Stoker Manufacturers’ 
Association, 307 N Michigan Ave, Chicago 
1, ll. 60 pp, paper bound, $1 each up to 
ten copies, 85¢ each for 10 to 50 copies. 75¢ 
each for over 50 copies. Association, how- 
ever, will furnish single copies free to regis- 
tered architects, consulting engineers, home 
builders and other professional men en- 
gaged in engineering and design work on 
homes, buildings, boilers, furnaces and 
equipment related to automatic and me- 
chanical stokers. Such requests must be on 
individual or firm letterhead. The manual 
makes available stoker data for selection, 
sizing and application of stoker equipment 
to various furnaces and boilers and heat- 
ing loads. It has eight sections: (1) glos- 
sary of terms (2) selection factors (3) con- 
densed table (4) standard codes and rev- 
ommendations (5) chimney data (6) stoker 
nomenclature (7) coal data (8) miscella- 


neous, 


ConsotipatepD TapreE—Loap Canryine 
Capacities; Minimum Furnace Diven- 
sions; Drarr AND CHIMNEYS FOR TyricaL 
StncLte Retort Unperreep Sroxers: Ex- 
PLANATORY Notes Available from Stoker 
Manufacturers’ Association 307 N Michigan 
Ave, Chicago 1; 4 pp; at 5¢ per copy. 
Lower prices are obtainable in quantity lots. 
Folder contains a consolidated table on fac- 
tors for selection of stoker equipment as 
reprinted from the Technical Manual. This 
table includes stoker load-carrying capati- 
ties, setting heights, boiler and furnace 
minimum widths and lengths, chimney sizes. 


PERSONNEL PROBLEMS OF THE Posiwak 
Transition Pertop By Charles A Myers 
for Committee for Economic Development, 
285 Madison Ave, New York City, 60 pp. 
Booklet discusses problems that may arise 
regardless of magnitude of layoffs and reem- 
ployment. It also helps to analyze present 
work force and to estimate postwar labor 
supply and requirements. 


VereraAN Re-Emptoyment Procram 4vail- 
able from Summerill Tubing Co, Bridge- 
port, Pa., 24 pp. This manual outlines 
plans and methods of re-employing men 2¢ 
they return from military to civil life. 
Summerill’s 7-point program includes (1) 
reception (2) interview and reintegration 
(3) medical examination (4) placement 
(5) organization training (6) transfers 
(7) follow up. 


POWER April, 


New 200 Amperé 
Bumblebee’ 


HATEVER your welding problem — on produc- 

tion lines, or special jobs —there’s a Wilson 
“Bumblebee” A.C. Arc Welder that’s just suited to 
your needs... designed to do the work faster, better, 
with lower power consumption. 

“Bumblebees” are now made in five sizes, all em- 
bodying characteristic Bumblebee” efficiency, econ- 
omy and dependability: (1) The new 200 ampere 
“Bumblebee” for light, odd-job or production welding; 
(2) the 300 ampere, and (3) the 500 ampere ‘“’Bumble- 
bee” for heavy all-purpose assignments; and (4 and - 
5) the 750 and 1000 ampere sizes available on special 
order. The 300 and 500 ampere sizes are available 
in “All-Weather” models for welding under conditions 
where excessive moisture is encountered. 

Throughout industry the many important features 
of the “Bumblebee” have made them a widespread 
choice among owners and operators. With their deep 
penetrating arc and excellent arc characteristics, they 
permit more welding production per work day — of 
better quality, with considerably lower power costs. 

Light, well balanced, rugged, they provide contin- 
uous, step-less current control, from maximum to 
minimum—simply by turning a crank on top. All 

“live” parts are completely shielded and protected. 
@ See your nearest Airco office for full information or 


ELSON’ 
Bumblebee 


RUSWEATHER ModE: 


All-Weather 


write Dept. P for catalog. Address Air Reduction, — Medel 

- General Offices: 60 East 42nd Street, New York 17, N.Y. poe and = 
In Texas, Magnolia Airco Gas Products Co., General a } 
Offices: Houston 1, Texas. _ fa g 


REDUCTION 
Offices in all Principal Cities 


“Bumblebee” 


ARC WELDERS 


with the penetrating, stinging arc_ 
A COMPLETE LINE OF A.C., D.C. AND GAS-ENGINE DRIVEN UNITS 
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...insurance against 


OXYGEN CORROSION 


s 
‘ 
in your boilers 


Thirty parts of Santosite to a million parts of water in the 
boiler provides positive protection against expensive and 
exasperating shutdowns due to oxygen corrosion. 

Experience has proved that Santosite is a valuable adjunct to 
mechanical deaeration. Its use is insurance against damage 
caused from leakage, overloads, trouble in auxiliary equipment 
and the traces of oxygen not eliminated by mechanical 
deaeration. 


Cost of continuous Santosite treatment is insignificant: 
$0.05 to $0.65 per million pounds of boiler feed, depending 
upon the oxygen content of the water . . . and no special or 
added equipment is required to use Santosite. 


Santosite, a stable crystalline anhydrous product, eliminates 
oxygen by combining with it to form sodium sulfate. Since 
both sodium sulfate and Santosite are soluble in water, neither 
forms objectionable sludge. 


For complete details on the application of Santosite to your 
boiler feed water, write, wire or phone: MONSANTO CHEMICAL 
Company, Organic Chem- 
icals Division, 1700 South 
Second St., St. Louis 4, 
Missouri. District Offices: 
New York, Chicago, Boston, 
Detroit, Charlotte, Birming- 
ham, Los Angeles, San Francis- 
co, Seattle, Montreal, Toronto. 


MONSANTO 
CHEMICALS 


SERVING INDUSTRY,,.WHICH SERVES MANKIND 
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Turbine Power 
(Continued from page 98) 


ion at reversing-turbine side of init. 
a quill shaft extending through the 
pinion, 

Each of four 3-in. inlet pipes connects 
to a nozzle group covering about 25% 
of the peripheral area of Curtis-stage 
blading and to a throttle valve and 
steam header located at smokebox top. 
Four cam-operated valves control steam 
to forward turbine; cams are arranged 
to open in sequence at small increments 
to provide close regulation of locomotive 
power and speed. 

The reverse turbine, a single Curtis 
stage, overhangs on an extension of the 
reverse-gear pinion shaft. Steam is ad- 
mitted to nozzles in both base and cover 
through a single inlet pipe, connected 
to the reverse throttle valve, also cam- 
operated and located adjacent to for. 
ward-turbine valves. Maximum loco. 
motive speed in reverse is 22 mph, at 
which speed turbine develops 1500 hp. 

hydraulically actuated positive- 
engagement clutch transmits reverse 
turbine power to the main-gear speed 
pinion, to which forward turbine con- 
nects solidly. Engagement or disen- 
gagement of clutch when locomotive is 
moving is prevented by a zero-speed 
interlock in the Westinghouse Air 
Brake Co pneumatic-control circuit. 

The main double-reduction gear 
transmits power to No. 2 and 3 driving 
axles from the single high-speed pinion. 
equal torque at each driver being as- 
sured by side rods connecting four 
driving wheels on each side. The 
nested gear consists of two double-hel 
cal high-speed gears, two low-speed 
spur pinions. two low-speed spur gears 
and two cup-drive elements, all inclosed 
in a fabricated-steel case. Representing 
a major advance, method of grinding 
double-helical gearing with extreme 
accuracy uses a flat wheel in combina- 
tion with a novel grinding rig designed 
and developed by the Westinghouse 
steam division. The first-reduction gears 
are hobbed from material nearly twice 
the hardness commonly used. 

Tin-base babbitt lines the high-speed 
pinion and gear bearings. High rub- 
bing velocity at high-speed-pinion beat 
ings required greater than usual clear 
ances. High-speed-gear bearings rotate 
with pinion and gear, being fitted into 
hollow-bored low-speed pinions 
which first-reduction gears are shrunk. 
Bearings rotate on trunnions which ¢a0- 
ter second-reduction pinions. Low-speed 
gears have anti-friction bearings. 

(Continued on page 154) 
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STANOIL was developed to make it possible for you to 
use one or two grades of the same oil on many types of 
lubricating jobs in place of many special oils—one type 
for each job. Such an oil offers these advantages : 

1. Simplifies lubricant stocks—which may mean 
fewer containers and dispensers — requiring less storage 
space—less clerical work in ordering lubricants and 
maintaining inventories. 

2. Reduces possible confusion of lubricant ap- 


plication by reducing the number of brands of oil to 
be handled. 


3. Makes possible the use of a higher grade 
lubricant throughout the plant. 


4. Gives the cost advantage of large quantity 
buying. 


Gasoline Powers the Attack... 


Uses for Stanoil in plant lubrication have far exceeded 
those foreseen for it. Typical applications that have 
been made of Stanoil—and the improvement in oper- 
ation it made—are briefly described here. There may 
be many operations in your plant where Stanoil will 
bring reduced maintenance and lubricating costs— 
plus the advantages listed. 

A Standard Oil Lubrication Engineer will help you 
pick the jobs and apply Stanoil to simplify your lubri- 
cation. Write Standard Oil Company (Indiana) office, 
910 South Michigan Avenue, Chicago 80, Illinois, 
for the Engineer nearest you. 


Engine oil in a high speed steam engine in a Missouri 
plant emulsified badly and foamed because of the mois- 
ture escaping along the rod. The high demulsibility of 
Stanoil eliminated the emulsion and foaming. 


Rotary compressor blade breakage was troublesome in 
an Indiana plant. When the battery of compressors was 
switched to Stanoil, wear was reduced, resulting in the 
complete elimination of breakage. 


Hydraulic system in a shaper. The higher stability of 
Stanoil in the hydraulic system of a machine tool shaper 
reduced oil changes, provided better lubrication, and re- 
sulted in a 30% savings in lubrication costs. 


Homogenizers in a food plant required an oil-change 
once a week in the oil-operated system of pumps and 
plungers. With Stanoil, oil-change periods were increased 
to once a month because of its higher stability and long- 
lasting quality. 


Don’t Waste a Drop! 
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eat 


easier 
grease 


@ THOSE TWO ADVANTAGES—easier handling, 
longer life—can materially reduce lubricating 
cost on the many anti-friction bearings in mo- 
tors and machines in your plant. Stanobar Grease 
is a newcomer in the Standard Oil line —devel- 
oped during the war. It has been tried in the 
proving ground of severe wartime demands and 
has made good on every claim for it. 


Stanobar Grease was specifically designed to 
provide the benefits listed at the right. A Stand- 
ard Oil Lubrication Engineer will be glad to help 
you put these cost-reducing qualities of Stanobar 
to work on your equipment. Write Standard Oil 
Company (Indiana), 910 South Michigan Ave., 
Chicago 80, Illinois, for the Engineer nearest you. 


ala 


Easier handling in grease guns and central lubricat- 
ing systems is the result of the smooth (non-fibrous) 
structure of Stanobar. Two grades —Stanobar No. 2 
for grease gun or hand-packing applications, and 
Stanobar "'S,” a soft consistency for volume dispens- 
ing in central lubricating systems — meet practically 
all anti-friction bearing requirements. 


Longer lasting quality in Stanobar is obtained by 
the use of a special inhibitor which prevents oxi- 
dation. This means longer periods of operation be- 
tween filling or cleaning and packing bearings. 


Greater resistance to thinning out when “worked” 
in bearings reduces the possibility of leakage and 
may also permit the use of one grade of Stanobar 
in place of three or four greases now needed for 
various plant requirements. 


Easy application is an advantage of Stanobar which 
is unusual in many greases suitable for high tem- 
perature service. 


Buy more War Bonds 


NY (INDIANA) 
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‘This test proves 
I have a high Rust 1.Q¢!” 


* Inhibitive Quality 


EAGLE SUPER ‘66” 
PLASTIC INSULATION 


Here’s proof from the laboratory! 


Shown below are unretouched photos of two steel blocks used 
to test the rust-inhibitive properties of Eagle Super “66”. 


es 


Here is how one block looked after being 
imbedded in a regular insulating cement for 
the test period. Note the heavy coating of 
rust. Such corrosion also occurs on iron and 
steel equipment, whether heated or cold. 


This is how the other block looked after 
being imbedded in Eagle Super “66” for the 
same test period. Note how free of rust it 
is. The rust-inhibiting properties of Eagle 
Super “66” will protect your heated equip- 
ment just as effectively! 


sTIC 


Be 


eine 


“Springy Ball” structure gives high insulating efficiency 


Eagle Super “66” does a tremendously effi- Batt 
cient job of insulating because it’s filled with 


“springy ball” pellets of Eagle Mineral Wool. 


ions include’ Each pellet contains thousands of tiny dead 2 
du ial insula air cells which impart extremely low thermal 
ore’ ra qnis- This unique plastic insulation withstands a full range of 
le insul aries xo temperatures up to 1800° F., and, if not used at temperatures 
7 sowels above 1200° F., can be removed, remixed, and reused! Eagle ri 
450° A prepa pound: Super “66” applies easily and quickly to almost any shape 
to é plack?: nsaio™ o - st- or size surface. Exceptionally high dry coverage gives lower 5 
le swels ave ati-cond® ready’ on™ cost per square foot than most insulating cements or blocks. 
ru (wh ) ompount Data sheets with complete technical information are avail- 
Dry conde sat able on request. 
Cement: FREE Manual! Gives case examples of how industrial insula- 
143" Finish of 4ndoor tion effects large fuel savings. Includes Heat Loss Estimate 
Eagle g for all wg ano’ F- Sheet for your use. Write for your copy. 
coalin 


Back the boys at the front with MORE War Bonds: 


EAGLE-PICHER INSULATIONS 
‘High and Low Temperature 


Made by THE EAGLE-PICHER LEAD COMPANY e CINCINNATI (1), OHIO 
Eagle Super “66” Plastic Insulation © Eagle L-T and M-2 Felt ¢ Eagle Supertemp Block ¢ Eagle Blankets « Eagle Pipe Covering 
Eagle Insulseal « Eagle Loose Wool « Eagle Insulstic « Eagle Swetchek ¢ Eagle Drycote 
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BENEFIT BY CONNERY V-STIFFENED 
NON- BUCKLING — 


We take pardonable pride in the fact that 
100% of Connery output is going to war 
production projects. And we feel certain 
that the many plants using (and planning to 
use) Connery's Improved Expansion Stiffened 
Construction for stacks, breechings, ducts, 
etc., won't mind if we give our best to “our 
first customer," Uncle Sam. 


As government priority construction slackens, 
however, we will be in a position to offer old 
and new customers specific help on their 
problems of power plant construction. 


STACKS RECENT INSTALLATIONS 


NEW HAMPSHIRE GAS & ELECTRIC CO. PORTSMOUTH, N. H. 

meneame UNITED ILLUMINATING CO. BRIDGEPORT, CONN. 

ROCHESTER GAS AND ELECTRIC CO. ROCHESTER, N. Y. 

UPTAKES INDIANAPOLIS POWER & LIGHT CO. —s INDIANAPOLIS, IND. 

e CONSOLIDATED GAS ELEC. LIGHT & PR.CO. BALTIMORE, MD. 

HOPPERS VIRGINIA PUBLIC SERVICE CO. ALEXANDRIA, VA. 

U. S. NAVAL TRAINING STATION GREAT LAKES, ILL. 

HENRY DISSTON SONS PHILADELPHIA, PA. 

AIR DUCTS QUARTERMASTER DEPOT PHILADELPHIA, PA. 
CONNERY CONSTRUCTION CO. 
Second and Luzerne Sts. Philadelphia, Pa. 
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The gear is split into four piece 
Center section forms the principal strye 
tural member to which forward turbine 
reverse turbine and gear assem))ly ard 
bolted. Upper section covers the high 
speed gearing and contributes to cros. 
wise stiffness of case. Two lower sep. 
tions, removable to permit dropping th 
axles, form lubricating-oil sumps 
well as inclosures for the low-speej 
gearing and cup-drive assemblies, 
Since the complete propulsion yj 
is supported from the spring-borne loco§ © 
motive frame, No. 2 and 3 driving axle] 
must move up and down with respect = 


to the low-speed gears that surround 
them as the locomotive moves over the 
rails. The cup drive, which permits this 
motion, is really a misalignment coy 
pling between the low-speed gear and 
the locomotive axle. This Class S-2 cup 
drive follows the same principle as those 
used on main-line electric locomotives 
but differs physically, because it mus 
be located between the wheels. 


Cup-Drive Design 


The Class S-2 drive occupies the 
center of each low-speed gear, Fig. 4 
and 5. The quill becomes two short 
seats on the gear center for roller bear- 
ings, which are carried in the main gear 
case. There are two rows of cup assen- 
blies, with eight in each row. Since the 
quill cannot extend to the driving 
wheels, a drive spider is pressed on the 
locomotive axle, at its center, and the 
gear torque is transmitted by the cup 
assemblies to the arms of this spider. 

The 2-piece cups have self-aligning 
inserts which distribute spring load over 
relatively large areas of contact with 
drive spider arms. The oil-tight cover 
plates keep the entire mechanism clean 
and well lubricated with a bath of heavy 
extreme-pressure lubricant. 

The cup drives, in addition to permit- 
ting up-and-down motion of driving 
axles, are torsionally flexible, protect: 
ing gearing and turbines from shock 
loads. To avoid any tendency of one 
axle to hog load, side rods between No. 
2 and 3 driving axles force equal divi 
sion of power flow. All side rods are 
fully balanced so that dynamic augment 
inherent in reciprocating locomotives '5 
eliminated. 

High-grade turbine oil (500 SSU a 
100 F) lubricates all turbine and gea 
bearings, and gear teeth. The system 
contains about 150 gal and the entire 
quantity is recirculated by one of two 
small turbine-driven Goulds pumps, o¢ 
serving as standby. Oil pumped from 
gear case goes through a magnetic 
strainer and oil filter to a heat & 
changer cooled by boiler feedwater and 
then to a distributing manifold equipped 
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(in \M SUPER-T-STEEL “NEWEST AND STRONGEST 
OF TEXROPES V-BELT FAMILY. EXTRA-HEAVY LOADS | 


of our diet 
you'll be sure of finding 
. the right belt in America’s 


A LITTLE OIL BOTHER ME? {1F YOUR BELTS MUST PRACTI- 

SHUCKS NO.IMSUPER-7/ 4 CALLY BATHE IN GREASE AND 
THN Se OIL, CALL FOR ME. 

A COVERING OF SYN- SUPER-7 

THETIC NEOPRENE. Yon“ PROOF SPEAKING! (( f 


STATIC CHARGES? | CARRY EM TO " 
MACHINES WHERE THEYRE GROUNDED. I80 F 1S JUST COMFORTABLY 
iM STATIC-RESISTING SUPER-7 WARM FOR ME. ASK FOR HEAT- 
RESISTING SUPER-7 STAND- 


A” ARD BELT WHEN WORRIED 


2 Tune in the Boston Sympbony, Blue 


— Network, Saturday at 8:30 pm, EWT. 


PAYS TO MAKE “ALLIS-CHALMERS YOUR 


Texrope Super-7 V-Belts result from the cooperative research of two great companies—Allis-Chalmers and B, F. Goodrich—and are sold exclusively by A~- me 
© April, 1945 


inl oe er = 
A > A\ ; 
us 
the | 
ort 
ar 
ear 
the 
ing I 
the 
the ‘ 
ver 
ean 
avy 
‘ing 
ect- 
ock 
J at 
peat 
stem 
atire 
two | 
one 
from 
netic 
ex: 
ani B FL | 
155 


BELMON 


line, kerosene, naphtha and benzol. 


FOR GASOLINE SERVICE 
= <—e Belmont 6100 = 
FH For rod and valve stems handling = 

volatile distillates such as gaso- a 


FOR HOT OIL SERVICE 


Belmont 189 


For rods and plungers handling 
hot or cold oil—all temperatures, 


PACKINGS are important in every plant production pro- 
gram. They keep the machines of industry turning—help 
speed from assembly lines America’s weapons of war. 

AND .. . now, when equipment must stand the strain of 
24-hour-a-day operations— it's vitally important that just 
the right packings be selected for every job. 


| 


itt 


Above are two of the many Belmont Packings especially 
made for petroleum services. Both 6100 and 189 are made 
from asbestos yarn, braided and treated with suitable lub- 
ricants for maximum operating efficiency. 


Any Belmont distributor (they are located in every large 
industrial center) will be glad to offer suggestions on your 
requirements. Or write on your company letterhead for a 
copy of the Belmont Packings Catalog displaying the com- 
plete Belmont Line. 


BELMONT PACKING & RUBBER COMPANY. 
BUTLER AND SEPVIVA STREETS e PHILADELPHIA 37, PA. : 
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with a steam-heating coil before being 
piped to the bearings and gear sprays, 
A regulator maintains 15-psi oil pres. 
sure on bearings and sprays. The pump 
discharge is 60 psi, high-pressure being 
required for the hydraulic cylinder used 
to engage the reverse clutch. 

A single lever at the right of the cab 
controls speed as well as direction. 
Motion forward from the neutral or off 
position controls steam flow to the for. 
ward turbine; motion backward from 
the off spot engages the reverse clutch 
and controls steam flow to reverse tur- 
bine. Speed control is by air-relay-con- 
trolled pneumatic cylinders which, 
through a rack and pinion forward and 
a lever reverse, rotate the throttle-valve 
cam shafts. If either turbine over. 
speeds or if lube-oil pressure falls below 
5 psi the protection valves operate to 
close throttle by exhausting control air 
to atmosphere. Zero-speed interlock 
previously mentioned insures engaging 
clutch only when engine is not in 
motion. 


Low Steam Cost 


(Continued from page 102) 


coals, yielding best performance on 
coals of relatively high ash-fusion tem- 
perature and low ash content. Spreader 
stokers burn the entire range from lig- 
nite to the highest rank bituminous, in- 
cluding high ash and low fusion. Pnen- 
matic spreaders handle a size range 
from 14 in. to 0 or even 60-mesh coals. 
as well as intermediate sizes up to 1% 
in. Auxiliary power and maintenance 
requirements are usually low. 

The foregoing backs up what every 
engineer should know—that coal char- 
acteristics differ widely and that he 
should select no fuel-burning equip- 
ment or heat-absorbing surfaces without 
a thorough survey of all coals presently 
and potentially available, giving special 
attention to sources and supplies of 
economy coals. General plant design 
and selection of firing and heat-absorb- 
ing equipment cannot be based on pre- 
mium coals but must give full considera- 
tion to standard and economy coals to 
broaden potential coal sources and thus 
give the owner every possible economic 
advantage. 

Too often, fuel surveys have suffered 
from incompleteness, recognizing only 
premium and standard coals. Operators 
can cut steam costs more sharply by 
advantageous purchases in plants de- 
signed for a wide coal range than is pos 
sible by gaining a few points in thermal 
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REGULATION... 


" 


“| wanted a valve with a large capacity and close regulation. This valve is doing a 
fine job for us.’ 


“Our ‘1000’ Streamliner regulates accurately and has required no attention whatever.” 


“We wanted sensitive regulation and the Streamlined Valve gives it to us.” 


“Our Maintenance Superintendent has often spoken about your “1000' valve and 
commented on how well it held its regulation.” 


“My object in buying was for close pressure regulation, therefore | choose the LP1000 
valve which is giving entire satisfaction.” oe 
“We needed a valve able to handle a large demand and still give good regulation 
at all times. The ‘1000' is doing a fine job.” 


RFORMANCE 


“We have had no maintenance whatever on these ‘1000’ valves although there are 
a number of them installed.” 


“Your valves have been very satisfactory. They have not required any attention.” 
“I've never had to touch one of these ‘1000’ valves after it was installed.” 


“We have had your valves in operation for several years and have never required 
parts, diaphragms, or attention of any sort.” 


“We continue to buy your ‘1000’ valves because we must have equipment that re- 
quires little or no attention. Your ‘1000’ valves fill the bill.” 


...and they all talk 


about these points too 


SMOOTH OPERATION « TIGHT CLOSURE + ELIM- 
INATION OF FAILURES « CONSTANT DELIVERY 
PRESSURE + NO SPOILAGE + SPEEDIER PRODUC- 
TION RESULTS « COST-SAVING OPERATION 


WRITE FOR BULLETIN ‘'1000” 


Straight Line Flow: steam, water, air, oil, etc. flow through this valve 
in a straight line—nothing is in the path of flow to cause turbulence— 


therefore, peak flow is never a problem. 


Bulletin “1000" gives the details. 


A. W. CASH COMPANY 


DECATUR, ILLINOIS 
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(CASH STANDARD] 


High Pressure Reducing Valve 
Type H-P; extra heavy for use 
with initial pressures up to 5000 
Ibs.; and for reduced pressures 
up to 650 Ibs. Good for most 
fluids. Sizes: %'' to 2''; bronze 
body; nitralloy trim. Get Bulle- 
tin 931. 


Type 8871 Pressure Regulator for 
dirty liquids (like Bunker C fuel 
oil). Inner valve is bolted to dia- 
phragm for positive movement. 
Sizes to 10''. Bodies; iron, 
bronze, or steel. Seat ring and 
inner valve; stainless steel. Bul- 
letin 972. 


Cash Standard Type 10 Pressure 
Regulating Valve, pilot operated. 
(Pilot operating fluid discharges 
to outlet pipe; not wasted).Sizes: 
2"" to 12''. Highest pressures: 
inlet 600 Ibs.; reduced 250 Ibs. 
Iron, bronze, or steel bodies; 
standard trims. For water, air, 
non-corrosive gases and oils. Get 
interesting Bulletin 966. 


LINE 

| 

q 

STAND... 

a 

‘1 

S7ANDARD 


PREVENT 


FROM CLOGGING 
STEAM EQUIPMENT 


STRAINERS 


“The Screen’s the Thing” 


e A High Grade Monel Woven 
Wire Basket with mesh fine 


enough to catch the dirt— 
yet ample free area for pass- 
age of clean condensate, oil 
and other fluids. 


@ Body Cadmium Plated In- 
side and Out for Protection 
Against Corrosion. 

®@ Readily Removed Steel Blow- 
Off Bushing. 

@ Bushing Automatically 
Aligns Screen. 

@ Thousands in Use—Sold by 
Over 100 Mill Supply Houses. 


sures up to 600 Lbs. 


See Your Supply House or write for Bulletin S-200 


YARNALL-WARING COMPANY 


JOO MERMAID AVENUE 


STRAINERS 
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PHILADELPHIA 18, PA. 


efficiency and a restricted selection. A 
survey should use the price structure 
of the long-time market or that enforced 
under the National Bituminous Cog] 
Act, rather than prices obtained under 
wartime fuel shortages. A suggested 
list of important survey items appears in 
the table on page 102. 

While the foregoing is based on a 
study of coal. other fuel sources—vjl, 
gas. wood waste. etc—must be corre. 
spondingly analyzed. To arrive at total 
steam cost. items such as operating 
labor. interest. investment depreciation, 
etc. may be included. 

Such analyses and surveys enable en. 
gineers to select equipment that takes 
advantage of economical fuel purchases, 
thus obtaining lowest steam costs. 


Flood-Control Engineers 
Get Potomac River Plan 


Beard of Army Engineers for Flood Con- 
trol has received a plan for development 
of the Pctomae River watershed, for flood 
control and power development, to cost 
£235.720.000 and to develop an estimated 
350,000 kw of hydroelectric power. The 
plan, which has been made public but may 
be seen only at Army Engineers headquar- 
ters, calls for 15 dams and reservoirs in Va., 
W. Va.. and Md. The project has been 
under study for almost ien years and prob- 
ably will be laid before Congress by sum- 
mer when the second Rivers and Harbors 
Bill of the year is introduced. 

While no official breakdown of power 
facilities for the various dams is imme- 
diately available, the facilities are to be in- 
stalled in at least 13 of the dams over the 
20 years anticipated by the engineers as 
the period for carrying out the whole de- 
velopment. Total annual outlay is estimated 
at $11,800,000. 

Projects listed in the report include: 
Multiple-purpose dam at Riverbend and 
power dams at Chain Bridge and Bear 
Island—all on the Potomac near Washing: 
ton; power dam at Harpers Ferry; multiple- 
purpose dam at Millville, on the Shenan- 
doah River, Va.; multiple-purpose dam on 
the Cacapon River at Ede’s Fort, W. Va.; 
multiple-purpose dam on Patterson Creek, 
W. Va.; dam at Keyser, W. Va., to divert 
water into Patterson Creek; multiple-pur- 
pose dam on Potomac’s south branch at 
Royal Glen, near Petersburg, W. Va.; mul- 
tiple-purpose dam on the north fork of 
Shenandoah River at Brock’s Gap, W. Va.; 
power dams on Potomac at Rockymarsh 
Run, Pinesburg, Orleans and multiple-pur- 
pose dam at Springfield on south branch of 
Potomac— all on the W. Va.-Md. border; 
and completion of small dam on Savage 
River west of Cumberland, Md. 


Monsanto Chemical Co plans to construct 
a new sulphuric acid plant with a yearly 
capacity of 72,000 tons, in plant area of 
its Monsanto, Ill., properties. New plan! 
will cost about $700,000. 
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GoInc uP . . . are elevator speeds, loads, 
and the responsibility of elevator wire — i an 
day in and day out, smoothly, safely. a 
the heat’s on to meet 
in Roebling “Spe ict ic 
ee ah with its all-around, built-in quality 


i this use. 
. to combine strength and 


j i best 
flexibility with fatigue-and-abrasion 
advantage for the purpose, Roebling pe ae 
Steel” Elevator Rope reduces 

t downs ..- - and operation . 
Se that Roebling, with a century § back 


he 
ground of wire specialization, can help you choose t 
right rope for your job. 


Check with our nearest branch 
PACEMAKE R 
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ROPE FOR THE LONG PULL! 


WIRE 


Q What is meant by the 
designations of 6x7, 
6x19, 8x19, and 6x37 rope? 


Each of the above desig- 


A nate a particular group 
of classification of wire 
rope: the 6x7 rope con- 
tains 6 strands of 7 wires 
each, whereas the 6x19 
rope contains 6 strands 
with from 16 to 25 wires 
per strand. The 8x19 rope 
contains 8 strands with 
from 16 to 25 wires per 
strand, while the 6x37 rope 
contains 6 strands having 
from 26 to 46 wires per 


strand. 

Q How do the above 
groups or classifications 

of ropes compare as to 

abrasion resistance and 

flexibility? 


A The 6x7, 6x19, 8x19 and 
6x37 ropes are rated as 
listed with respect to abra- 
sion resistance, the 6x7 
having the greatest resist - 
ance to abrasion. The flex- 
ibility of these ropes 
follow in the same order 
with the 6x7 having the 
least flexibility. 


on the way to increased output 


office, and get started pe engineers 


i wire ro 
from your elevator equipment. Our 
are always at your service. 


EBLING'S SONS COMPANY 


JOHN A. RO 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 


SLINGS 
RAND °* FITTINGS ° 
IRE ROPE AND sT 
WIRES AND CABLES * COLD 
WIRE CLOTH AND NETTING * SUSPENSION B 


ASIC 
CARBON ACID AND B 
a: my UND AND SHAPED WIRE * AERIAL WIRE 


ARTH STEELS * RO perio 
poe poner * AIRCORD, SWAGED TERMINALS AND A 


PRODUCTS 
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For all pressures 
and temperatures, 


INCORPORATED 


of Cold Seamless Steel Tubing 


PRODUCTS 


JERSEY CITY, N. J. works: READING, Pa. 


(28Ic) 
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New Equipment 


(Continued from page 126) 
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Thus any engine built as a diesel can 
be fitted to burn gas on the high-efficiency 
diesel cycle and if equipped with proper 
controls can change from one fuel to ap. 
other instantaneously, or burn a mixture 
of oil and gas. Engines embodying this 
dual-fuel arrangement are in production, 
Cooper-Bessemer Corp, Mt. Vernon, Ohio, 


Portable Heater 


Ovutpoor worK can be carried on in zero 
weather with aid of portable heater, It 
employs same whirling-flame principle as 
Janitrol aircraft heater. The portable burns 
gasoline, kerosene or oil. Heater may be 
used for drying purposes. Surface Combus- 
tion Corp, Toledo, Ohio. 


Parallel-Plate Capacitors 


HicH-FREQUENCY parallel-plate capacitors 
are for resonant circuit or tank circuit of 
high-frequency electronic oscillators, such 
as those used in electronic-heater equip 
ment. When connected in parallel with an 
inductance coil, this class HFP water-cooled 
capacitor constitutes the resonant circuil 
which determines oscillator frequency. In 
this application, capacitors are operated a 
relatively high voltages and may be required 
to carry heavy currents continuously at fre- 
quencies up to several megacycles. Follow: 
ing features make them particularly suitable 
for this service: low losses at high fre- 
quencies, uniformly high dielectric strength. 
high-current rating per unit volume and 
convenient mounting and connection facili: 
ties. These units are in standard ratings 
ranging from 2000 v, 0.025 microfarad to 
9000 v, 0.0056 microfarad. : 

These capacitors employ a synthetic 
dielectric liquid which is adapted for high- 
frequency applications. Cases are filled with 
liquid dielectric under vacuum to assule 
freedom from trapping of air. Constructed 
of nonmagnetic metal with hermetically 
sealed joints, case sides are flexible enough 
to take care of liquid expansion due 
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METER-MAKING STRATEGY 
LICKS TEMPERATURE ERRORS! 


LOW-PRESSURE HIGH-PRESSURE 
CHAMBER CHAMBER 


A — EXPANSION. ERROR 
B— DENSITY ERROR 
C — TOTAL OR NET ERROR 


Schematic diagram showing two distinct error-factors (exaggerated - for 
clarity) which enter differential flow meter operation with any in¢rease in 
atmospheric temperature. The mercury-volume increases, tending to raise 
mercury level by the same increment (A) in both high- and low-pressure 
chambers. At the same time, mercury-density decreases, resulting in greater 
travel for a given differential. This tends to raise the level in low-pressure 
chamber and flower it in high-pressure chamber by equal amounts (B}. Thus, 
if float is located in low-pressure chamber, expansion error (A) and density 
error (B) combine to form larger error {C:). With float in high-pressure 
chamber, (A) and (8) ore counteractive, leaving only negligible net error (C.). 


Foxboro Engineering disproves 
practice of locating float 
in low-pressure chamber 


Every detail of a Foxboro Flow Meter illustrates why you 
get “more for your money” when you buy a unit that is 
systematically engineered, instead of put together on a 
basis of fixed habit. 


Foxboro’s “strategy” of locating the meter float in the 
high-pressure chamber, rather than the low-pressure, is 
one of many typical examples. Based on broader under- 
standing of basic principles, this simple design feature 
utilizes two inherent sources of thermal error to offset each 
other. The result is sustained accuracy throughout the 
range, winter and summer alike! 


Even for your simple installations, it costs no more to get 
Foxboro Meters built with such exacting refinements 
throughout! Write for detailed information on these money- 
saving meters. The Foxboro Company, 68 Neponset Ave., 
Foxboro, Mass., U.S. A. Branches in principal cities. 


EXCLUSIVE FOXBORO REFINEMENTS 


® Segmental Lever Transmission gives 
straight-line calibration. 


Extra-large Float with long travel for 
extra power. 


Sure-Seal Check Valves positively pre- 
vent mercury losses. 


Pressure-Tite Bearing eliminates stuff- 
ing box and packing. 


DDD DD DDD DDD DD DD DDD 


DIFFERENTIAL-TYPE | 


REG. U. S. PAT. OFF. 
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temperature changes. Capacitor unit is for 
water cooling. This permits an unusually 
compact assembly which results in a high. 
current rating per unit volume. Relatively | 
small size of these units is of particular | 
importance for built-in applications in elec. — 
tronic equipment’ where space is at a pre- 
mium, General Electric Co, Schenectady 5, 
New York. 


Junction Boxes 


CAST-IRON JUNCTION BOXES have many im- 
provements in structure and weatherproof- 
ing. Clean-cut gaskets and careful ma- 
chining of covers and boxes make them 
waterproof and moistureproof, according to 
maker. Drilling and tapping is done to in- 
dividual specifications. Bosses are supplied 


as required. Line includes boxes with 
- ARRIs FEATURES e i flanged or unflanged recessed covers for 
unique flush or surface mounting or light wall con- 


struction, sidewalk boxes, overlapping 
hinged-cover boxes and heavy-duty junction 
HIGH LIFT... accomplished by special FAR- or sin boxes. Other ae sid be built 
RIS design, oversize springs, and “precision to specifications. O Z Electrical Mig Co, 
alignment.” These features secure high- 262 Bond St, Brooklyn, N. ¥. 
capacity discharge, necessary for the quick 
relief of over-pressure. 


SPRINGS ... protected from corrosive con- 
tact with discharged fluids. FARRIS springs 
are long, of carbon steel, low fibre stress, 
low pitch, and cadmium plated. Carefully 


pas anand calibrated to deliver accurate, dependable 
ef Valve aval 

type, | high "capacity, with operation at the exact pressure set for 
backpresure pres relief action. 

sures to bs. a P We 

Sizes |” to 4”, GUIDES ... protected by FARRIS “precision 
Another FARRIS: Liquid Re- alignment” from fouling; no sticking, or 
hanging due to distortion. Instant-action 
Also test-lever and pop guarded! 

types. Screwed outlet 7 


Fer to SEATS AND DISCS... renewable — neither 
Ibs. Sizes 2” to 8” eee 

pressed nor rolled in. Special alloys and Indicating Light 
heavy construction fortify wear-resistance. De Luxe No. 659 D/E unit for 120-v service 
FARRIS “Precision Alignment” produces is of such shallow depth, according to 
tight precision reseating instantly after maker, that it can be placed where most 
over-pressure is relieved, which minimizes other units cannot be used. Over-all depth 


behind panel front to extreme end of insula- 
cal operation. 


hole mounting in a 1}-dia hole in panels up 
to }-in. thickness. Exposed holding lip, 


Drop us a line with full details of your Relief or #s in. thick, is of hex-nut type. Hex nut 
Our Engineering offers ideal means of holding unit when it is 
proper valve — without obligation on your part! being mounted and holding nut is being 

secured in place. 
Screw lens cap, which contains heavy- 
Write today for our Specifications Bulletin walled glass lens, is removed from panel 


front and allows easy installation and re- 
FARRIS ENGINEERING COMPANY moval of lamp bulb. As the bulb protrudes 


366 Commercial Ave., Palisades Park, WN. J. well, into lens cup, brilliant visibility is 
effected from all forward angles. H R Kirk- 
Q land Co, Morristown, N. J. 


HEAVY-DUTY SLIP CLUTCH transmits power 
between shaft and gear, sprocket, sheave or 
pulley mounted on extended sleeve. Outer 
| driving ring bolted to extended sleeve en- 

gages lined plate by gear-tooth splines. 
Asbestos linings, riveted to each side of 
lined plate, bear against friction surfaces of 
hub flange and pressure plate. The latter 
is mounted on hub with gear-tooth splines. 
Pressure on friction surfaces is obtained by 


SAFETY and 
VALVES 
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POWER by SKINNER ENGINES. 


the Linas Works of 


for 


American | Standard FF 


i ‘HE Trenton Works of the American Radi- 

ator G& Standard Sanitary Corporation is a 
landmark to travelers on the Pennsylvania Rail- 
road between New York and Philadelphia. It was 
originally the plant of the Thomas Maddock’s 
Sons Company. In 1929 the plant and business 
were purchased, and in 1940 it was necessary to 
double the size of the plant. 


This big pottery, producing “Standard” Vitre- 
ous Plumbing Fixtures, covers 597,450 sq. ft. It 
is the last word in efficiency. Raw materials are 
delivered at one end of the plant and, in a con- 
tinuous flow through pug mills and tunnel kilns, 
come out at the other end ready to be loaded on 
the cars for shipment to all points of the compass. 


capacity were installed in the original Maddock’s 
plant. The enlarged plant naturally required 
more power, and also, naturally, two new 500- 
kw. Skinner “Universal Unaflow” Engines, two- : Some Users of 
cylinder vertical type, were selected to do the job. “UNIVERSAL UNAFLOW" ENGINES 
The 400-kw. engine has been retained for reserve 
power, while the 200-kw. is still functioning Hotels, Clubs Leather Products 


s Schools and Colleges Furniture & 
efficiently for another owner. Hospitals, Homes Woodworking 


Public Institutions Printing, Publishing 
Our associations with the companies now 


embodied in the great “American-Standard” Cor- Office Buildings Laundries, 
Feday extend back well toward the last century. Railroads Cleaners 


Meat Packing Oil Refineries 
day six Skinner “Universal Unaflow” Engines Dairies Stone and Brick 


re furnishing power in four of their plants: at Breweries Gas Plants 
Food Product Municipal Water & 
N. J.; Bayonne, N. J.; Elyria, Ohio; Cold Storage Electric Plants 
and Litchfield, Ill. — Oil Mills, Gins 
hemical, Ordnance ubber 
This is another illustration of the fact that Drugs and Soaps Glass 


“Universal Unaflow” Engines make friends— 
and keep them. 


oes Do More Than Before—Buy EXTRA War Bonds 


Over 75 Years, Doing One Thing Well—Building Steam Engines 


ENGINE COMPANY, ERIE, PA. 


7 ‘ 
y 
| 
& PRACK, ARCHITECTS AND ENGINEERS, PITTSBURGH, PA. 
% 
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If excessive heat is causing frequent failures in 
the electrical circuits of your power plant, it’s time 
to rewire with Deltabeston Asbestos-insulated Cables. 
Deltabeston is used extensively for general power 
wiring, lighting and control circuits. Power en- 
gineers can’t afford to speculate with ordinary cables 
particularly in places where heat is the essential 
problem. They rely on Deltabeston because they 
know from experience that despite extremely high 
ambient temperature, these asbestos-insulated 
cables don’t bake out. 

General Electric manufactures a complete line of 
Deltabeston Asbestos-insulated Wires and Cables for 
installations where severe operating conditions pre- 
vail. There’s a cable to meet your most exacting 
requirements. Here are only a few of the many types. 


Deltabeston Power 
Cable Types AVA for 
general wiring in power 
plants, boiler rooms, 
furnaces and in other 
torrid zones where con- 
stant high temperatures 
prevail. Insulated with 
felted asbestos, var- 
nished cambric insert, 
and asbestos braid or 
lead sheath. 


Deltabeston Boiler 
Room Wire Type AVA 
for wifing boiler 
rooms, central stations, 
steel mille and other 
“hot spots”. Insulated 
with felted asbestos, 
varnished cambric and 
asbestos braid. 


Deltabeston Appara- 
tus or Motor Lead Wire 
Type AVA for wiring 
apparatus in power 
plants, steel mills, boiler 
rooms, etc., where flexi- 
bility at high heat is 
desired. Insulated with 
felted asbestos, var- 
nished cambric and asbes- 
tos braid. 


For additional information write to Section Y454- 
52, Appliance and Merchandise Dept., General Elec- 
tric Co., Bridgeport, Conn. Deltabeston Cables are 
distributed nationally by Graybar Electric Co., G-E 
Supply Corp., and other G-E Merchandise Distributors. 
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BUY WAR 
BONDS AND 
HOLD THEM 


Ohio. 


a series of coil springs placed between pres. 
sure plate and a collar carried on gear-tooth 
splines of hub, 

An adjusting nut, threaded over en: of 
splines, provides for regulation of spring 
pressure and determines torque setting at 
which clutch will slip. Positive locking 
position for adjusting nut is provided by 
each individual spline on hub and large 
number of splines permits close torque ad- 
justment., Units can be furnished in a 
variety of designs, including couplings, in 
both single- and multiple-plate types. Hil- 
liard Corp, Elmira, N. Y. 


Lighting Fixture 


Suspenvep 24 To 30 iN. beneath ceiling in 
individual or end-to-end lighting arrange- 
ments, Guth Cadet Luminous-Indirect 
Luminaire is made in 48- 60- and 96-in. 
lengths for 40- and 100-watt lamps. Trans- 
lucent cream-white deflectors deliver in 
ratio of 90% upward and 10% downward. 
For best results off-white ceilings are recom- 
mended with lighting system, Illumination 
on vertical simulates that of the horizontal, 
which insures reading ease on inclined as 
well as on flat planes. Pen or pencil lines 
are easily seen because of absence of direct 
glare and almost total absence of reflected 
glare. Edwin F Guth Co, 2621 Washington 
Ave, St. Louis 3, Mo. 


Clamp Fixture 


STEEL CLAMP FIXTURE is ideal for wood glue- 
ing and metal welding. It fits }-in. pipe 
in any length so that clamp of any size 
opening can be made. Slide will not slip 
on pipe under pressure, yet it is easily 
released when pressure is removed. Clamp- 
ing surface is 1}xl} in. Cincinnati Tool 
Co, 4093 Montgomery Rd, Cincinnati 12, 


Fluorescent Lamps 


LonG-sLIM sums up physical appearance of 
new fluorescent lamps. The 42- and 64-in. 
lengths will be produced in a }-in. dia and 
72- and 96-in. in 1-in. dia. All models will 
use a single-pin base. Lamps are of in- 
slant-starting type, requiring no startet. 
Elimination of this accessory, according to 
maker, will reduce maintenance, Lamps 
have a higher lumen per watt output than 
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Paracoil Double-Door 
Evaporator, recently ordered 
by a public utility company 
to supply make-up vapor to 
teed water heaters. 


Note accessibility of all the 
heating surface for inspec- 
tion, cleaning and ease of 
repair. Available in sizes 
for wide range of capacities. 


Plan Now...for Maximum 


POSTWAR EFFICIENCY 


O eliminate any possibility of delay that other peacetime 


replacement demands may create, far-sighted plant officials 
have already started to check Heat Exchange equipment to deter- 
mine that which may be obsolescent, depreciated beyond repair or 
insufficient in capacity for present or future loads. Equipment which 
has proved uneconomical or unsuited to present or contemplated 


Operating conditions, and that which requires continuous costly 
servicing likewise indicates the necessity of carefully planned 


replacement. 


Orders for the units listed in column at right can now be filled on reasonable 
delivery schedules, if accompanied by suitable priorities. Davis engineers 
will help you to prepare for maximum peacetime efficiency in selection 
of Heat Exchange Equipment. We will be pleased to submit recommenda- 
tions or proposals on your particular heat transfer problems or requirements. 


Paracoil 


These Paracoil products will 
fill many of your replacement 
or new equipment needs, 


EVAPORATORS 


For boiler 
water make-up. 


DISTILLATION PLANTS 


To supply distilled 
water for process. 


FUEL OIL HEATERS 


For service-free 
operation. 


CLOSED FEED 
WATER HEATERS 


For higher temperatures. 


WASTE HEAT 
BOILERS 


For heat recovery from 
diesei engine exhaust. 


BLOW DOWN 
HEAT EXCHANGERS 


For recovery of heat from 
boiler blow down. 


CONDENSATION 
COOLERS AND 
PREHEATERS 


For recovery of heat from 
waste liquids. 


CONDENSERS 


For recovery of vapors. 


WATER HEATERS 
AND MISCELLANEOUS 
HEAT EXCHANGERS 


For process heating or 
cooling. 


DAVIS ENGINEERING CORPORATION 
1066 EAST GRAND STREET, ELIZABETH 4, NEW JERSEY 


| 
4 
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THE HOURS YOU SAVE in factory assembly by 
simply peeling precision laminations for accurate 
fitting of machine parts will be repeated by your 
users On every service adjustment. Want perform- 
ance data and photo chart of applications ? 


Laminum shims are cut to your specifications, but shim materials 
for repair are sold through your industrial distributors. 


Laminated Shim Company, Incorporated 
61 Union Street e Glenbrook, Conn. 


10 
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previous models. Two levels of light output 
may be obtained by proper selection of 
ballasts. At present, these lamps are being 
produced in sample quantities only. Sockets 
and ballasts will not be available for several] 
months. 

Another addition is a 13-watt miniature 
lamp, 21 in. long and 3-in. in dia. ‘his 
lamp is of conventional starting design, 
but will require a new ballast for operation. 
Sylvania Electric Products Inc, Salem, 
Mass. 


pillow blocks and flanged units. Method of 
fastening to shaft is simple and effective. 
On each end of extended inner race is a 
steel collar having two headless set screws 
spaced 120 deg apart and extending through 
clearance holes in inner race to shaft. These 
four set screws provide a positive lock to 
prevent rotation of inner race on shaft. 
Simple labyrinth seals prevent loss of 
lubricant and protect bearings against dam- 
age from dust, dirt or moisture. They are 
equally effective whether bearing is on or 
off shaft. Bearings are completely assem- 


bled, lubricated and adjusted at factory. | 


While not fully self-aligning, these bear- 
ings have enough self-alignment inherent in 
design and arrangement of Timken rollers 
to compensate for any normal misalignment. 
Dodge Mfg Corp, Mishawaka, Ind. 


Safety Disconnect Switch 


MANUAL-MAGNETIC CRANE safety disconnect 
switch, of de double-pole design, inclosed 
in Type 1 (general purpose) cabinet, meets 
requirements for an easy-to-operate discon- 
nect switch. Type 1-A  (semi-dusttight) 
inclosures are optional. Switch has exter 
nally operated handle, arranged for pad- 
locking in the off position, Pushing 
handle up energizes operating coil of dou 
ble-pole contactor to close switch. Pulling 
handle down opers coil circuit to discon 
nect switch and also forces contacts !0 
open manually if main contactor fails to 
open by breaking control circuit. 

Switch, in two sizes for crane service, 
is built with three optional arrangements 
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FIRST AID 


_SymPToms You Can SEE 


] wonder if they do 
3 more often today. 
} They’re working 3 and 
| times as many hours 
as in peace! 

Wartime conditions 
demand you diagnose 
motor ailmentsquickly 

.. remedy the trouble 
at once. At right are 
but few of the many 
diagnoses found in 
Allis-Chalmers’ new 
“Guide to Wartime 
Care of Electric Mo- 
tors”. In maintenance 
as in war, attack is the 
best defense. This book 
singles out the 9 main 
enemies of electric mo- 
tors... tells you how 
to get them before they 
get your motors! 


Electric 
Motors 


Over 100,000 copies 
already in use. 
Write today for your 
free copy. ALLIs- 
CuatMERS Mra. Co., 
MILWAUKEE 1, Wis. 
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Symptom 


Possible Causes 


Cure 


1. Excessive sparking or 
flashing at brushes. 
Blackened commutator. 


Rough commutator. 


Sand or turn down, depending upon depth 


of surface roughness. 


Low bar on commutator. 


Grind or turn down balance of commutator. 


High bar on commutator. 


If extreme, lower with mallet, tightening 
clamping ring. Grind true. 


Brushes too short. 


Replace with harder grade—if worn too 
soon... and not by rough commutator. 


Shorted armature wind- 
ing. 


Test for short—after removing metallic 
contact between commutator bars. Repair. 


2. Intermittent sparking 
at brushes. 


Open armature winding. 


Locate and replace bad coil—or repair 
defective joint. 


3. Motor won’t start. 


Usually line trouble. 


Correct. Check source of power supply. 


Load too heavy. See if 
motor runs without load. 


Reduce load—or replace motor with unit 
of greater capacity. 


You CAN HEAR 


4. Excessive hum. 


Uneven air gap. Measure 
with feelers. 


Replace bearings—before introduction of 
scraping noise indicates rotor is rubbing. 


Unbalanced rotor. Check 
on parallel bars. 


Balance with solder on band—or weight 
attached by cap screw and lock washer. 


5. Regular clicking. 


Matter in air gap. 


Take out rotor; remove matter. 


6. Rapid knocking 


Misalignment. 


Realign set until knocking disappears. 


7. Brush “chatter.” 


Extreme vibration. 


See item 10, below. 


You CAN FEEL 


8. Vibration. 


Misalignment. 


Realign set. 


Vibration in driven ma- 
chine. 


Eliminate source in machine, if possible. 
Or a flexible belt drive may be in order. 


9. Motor overheating. 
(Check with thermome- 
ter—don’t depend on 
hand). 


Overload. Measure load; 
compare with nameplate 
rating. 


Check for excessive friction in motor, 
drive or machine. Reduce load, or replace 
motor with greater capacity unit. 


Dirt in motor. Check 
flow of air. 


Blow out motor. Use solvent on wound 
section if necessary. 


Rotor rubs stator. 


Replace bearings. 


into the ot solidity and all-around 
protection of the new ‘Safety Circle’— 
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Front and side furnace water-wall Convectors, rear, roof and side 
sub-assemblies ready to be hung 


on structural frame work. 


Erected boiler frame or structural 
frame work. 


floor water-wall for oil or pulver- 
ized coal firing. 


Furnoce water-walls and convec- 
tors erected with steam drum in 
place showing insulated steel 
casing detail. 


Boiler enclosed, insulated steel 
casing showing water-wall and 
convector discharge piping con- 
nected to steam drum, 


A New and Better Way to Erect a Boiler on the Job 


HE erection on the job of a Type LFS, International-LaMont 
Forced Recirculation Boiler is quicker, and easier than any 
other water tube boiler. Pressure parts of the unit are pre-fabricated, 
sub-assembled and tested in the shops before shipment. Other parts 
are sub-assembled and checked for quick erection on the job. In 
small sizes, the boiler unit can be shipped completely assembled. 


Boiler completely enclosed with 
insylated header boxes in place, 


Other distinctive features of the Type LFS Boiler are: 
The boiler is in complete circulation before the fire is started. 
The steam drum is an unfired pressure vessel. 


Higher efficiencies due to maximum radiant heat absorbing 
surface in furnace water-walls and effective arrangement of 
secondary heating surfaces 


Extreme flexibility—follows swinging load from no load to 
maximum load instantaneously. 


Steady water line and dry steam under all load conditions. 
Minimum space requirements—low headroom a feature. 


International-LaMont Boilers,* Type LFS, are 
designed for firing with oil, gas, pulverized coal 
or stokers. They are available in sizes rang- 
ing from 4,000 to 30,000 pounds of steam 
per hour and in all standard working pres- 
sures. Larger sizes and special pressures 

or superheat requirements on request. 


Write today for bulletin illustrat- 
ing and describing special fea- 
tures of this Type LFS Boiler. 


*Licensed under LaMont patents. 


THE INTERNATIONAL BOILER WORKS CO. 
POWER DIVISION 
BIRCH STREET + EAST STROUDSBURG, PA. 
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furnace water-walls, with special. 


of terminals to facilitate incoming and out- 
going connections. Unit may also protect 
other machines having several motor drives, 
such as large machine tools with many mo- 
tors, or power feeder circuit serving a num- 
ber of motor-driven machines. Electric 
Controller & Mjg Co, 2700 E 79th St, Cleve. 
land 4, Ohio. 


Hand-Operated Positioner 


Bencu Mover 1H positioner provides a 
handy tool to facilitate welding, assembly, 
overhauling, grinding, drilling, hard surfac- 
ing and similar operations on all small work. 
Capacity is 100 lb, with center of gravity 
three in. above table. Positioner has a 
tilting range of 150 deg, revolves 360 deg, 
and can be locked in position at any degree 
of tilt. The 16-in. table top is equipped 
with slots. Swivel base is avail- 
able if desired. Ransome Machinery Co, 
1437 S 2nd St, Dunellen, N. J. 


Connector Lug 


XL SOLDERLESS LUG accommodates more 
than one size of wire. Made of cast copper 
alloy, fitting is designed so that high- 
clamping pressure is exerted by the pres- 
sure plate. This also insures high con- 
ductivity on any one of the wires in a wide 
size range. Socket wrenches are furnished 
without additional cost. O Z Electrical Mfg 
Co, 262 Bond St, Brooklyn, N. Y. 


Stroboscope 


CML Mopet 1200 stroposcore, operated 
from external tuning fork or crystal stand- 
ards, increases range through which mov- 
ing objects may be examined. Rotary speeds 
from 600 to 600,000 rpm, or vibrations from 
10 to 10,000 cps, can be stopped and 
studied. Motion of objects moving at 1 
regular speeds may also be stopped. Accu- 
rate repetitive pulse rate is obtained, ac 
cording to maker, as pulses are derived from 
a stable audio oscillator. Not only does 
this eliminate necessity for constant read- 
justment of repetitive rate, but it also 
insures clearly defined images at high 
speeds. Small objects may be viewed easily 
at close range. A light-intensity control 
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Pictured above is a group of engineered assem- 
blies of American Flexible Metal Hose, each com- 
pleted with a type of fitting or coupling to suit a 
specific application. 


Such assemblies become an integral part of a 
machine or product design and serve in most 
exacting production and maintenance duties such 
as for carrying liquids, oils, grease, hot and cold 
water, steam, semi-solids; for absorbing vibra- 
tion in feed or exhaust lines, and compensating 
for misalignment of tappings. 


For all-around conveying duties between mov- 
ing parts, such as the platens of molding presses, 
laundry presses; supplying steam to automobile 
tire molds; carrying delicate essential oils from 
tank to filters; serving as hydraulic oil lines on 
giant steel strip mills . . . and thousands of other 


industrial services. . . . American has a style of 
Flexible Metal Hose specially constructed to do 
the job. 


American Metal Hose Assemblies withstand 
constant flexing for almost unbelievable periods 
. .. can be built to take very high pressure. For 
instance American ‘‘Seamless” . . . the flexible 
tubing with no joints, welds, seams or packing is 
as leakproof as the seamless rigid tube from 
which it is made. . . its cost per foot per hour of 
service is amazingly low. 


American Flexible Metal Hose and Tubing has 
contributed mightily to war work . . . will again 
find even more widespread use in civilian produc- 
tion than it has in the last 35 years. Ask for 
available literature . . . get the facts on what it 
can do for you. 


| MERICAN METAL HOSE sete of THE AMERICAN BRASS COMPANY 


General Offices: Waterbury, Conn. Subsidiary of Anaconda Copper Mining 


In Canada: Anaconda Brass Ltd., New Toronto, Ont. 
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Machine and Product Designers find many advantages 
in getting American Metal Hose on their drawing 
boards “‘right from the start”. Appearance is enhanced, 
connecting and dis-connecting of pipe lines is facili- 
tated, longer service life of machinery is assured. 
Note the use of ‘‘American” to protect cable on this 
X-ray machine. 


Oil feed lines, such as those shown on this multiple 


spindle automatic Bar machine, must stand up under 
severe conditions. That is exactly what you may ex- 
pect and depend upon with all types of “American” 
Flexible Metal Hose and Tubing. It is equally true of 
steam, hot water and hydraulic pressure lines that are 
installed to flex with moving parts. Specify ‘‘Ameri- 
can”’ for sure-fire performance, lower service costs, 
easier installation, and resistance to vibration. 


Machine down-time is minimized when equipment, 
such as this battery of plastics presses, has flexible 
feed lines connected with re-attachable couplings, 
made the ‘“‘American” way. The lines may be easily 
changed, or re-located to suit requirements. The main- 
tenance duties of American Metal Hose include blow- 
ing of chips, vacuum cleaning of dust, dirt, etc., and 
insertions in exhaust lines to absorb vibration, expan- 
sion and contraction. 


There are many places for American Flexible Metal Hose in practically every 
industrial plant both to improve products and decrease maintenance. Our Engineet- 
ing Service will gladly make specific recommendations on request. 


American Metal Hose Branch of The American Brass Company 
General Offices: Waterbury, Conn. e@ Subsidiary of Anaconda Copper Mining Company 
En pA In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 45255 
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@ This new booklet gives 
ratings, sizes, characteristics, 
dimensions, where-to-use 
data, and prices of General 
Electric a-c and d-c motors, 
1/16 to 75 hp. Everything 
you need to know fo select 
these sizes—all in 16 pages! 


Buy all the BONDS 
you can—ond keep 
all you buy 


Jo Saue Your Time Later 
Mail This Coupon Today — 


General Electric Company, Schenectady 5, N. Y. 


Please send me a copy of your Condensed Motor Catalog 
(No. GEA-4281). 


Me OWER © April, 1945 
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A SHIPMENT OF MAIN CONDENSERS LEAVING OUR CARBONDALE PLANT 


ALL TYPES OF HEAT EXCHANGERS 


STEAM JET AIR EJECTORS 
COOLERS : 
Fresh Water Lubricating Oil 


EVAPORATORS 
Self Descaling (Patented) Coil Type 
_DISTILLERS 
FEED WATER HEATERS 
Low Pressure ‘ High Pressure 
| FUEL OIL HEATERS 
| LINE THROWING GUNS : 


STEAM CONDENSERS 


HEAT TRANSFER 


ngineers RATED acturers 

t COAST REPRESENTATIVE 90 WEST ST., NEW YORK 6 

HARRY W. PARSONS, INC. PLANT: CARBONDALE, PA. 
(90,000 square feet) 


24 California St., San Francisco 
\ 


IF IT'S TRANSFER OF HEAT—CALL HEAT TRANSFER 
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switch is also provided for greater flexibility 
in controlling both light intensity and dura. 
tion of pulse length. Communication 
Measurements Laboratory, 120 Greenwich 
St, New York, N.Y. 


Fan Units 


Two AXIAL-FLOW FAN UNITS have just been 
developed. The 60-in. low-pressure propel- 
ler, driven with a 10-hp 1150-rpm motor, 
delivers about 60,000 cfm free air and 5000 
cfm at }-in. sp. It is ideal where space, 
economy and efficiency are important in © 
air movement. Midget 2-in. propeller is for © 
a complete fan unit that company will 
manufacture and market. It will be powered © 
by a small motor of about two thousandths © 
of a hp and will deliver 30 cfm at .30-in. sp. 

All fans are being built in both single 
stage and multi-stage varieties. Two-stage 
assemblies double single-stage pressure 
characteristics of any given unit. When 
multi-stage assemblies are built, guide vanes 
or contra vanes straighten air stream be- 
tween various stages. Dynamic Air Engi- 
neering, Inc, 1619 S Alameda, Los Angeles 
11, Calif. 


Spanner Wrenches 


SELF-ADJUSTING SPANNER wrenches cover 8 
wide range of diameter sizes with only 
three models —} to 1} in., 1} to 3 in. and 
3 to5 in. Three-point toggle action of mov- 
able jaws provides uniform pressure at 
geometrically spaced points and eliminates 
distortion or crushing of even the softest 
of alloy-metal spanner nuts. An adjusting 
screw is incorporated in two larger sizes 
as a stop. Universal Engrg Co of San Diego, 
2230 National Avenue, San Diego 2, Calif. 


Air Drier 


Features oF WaATER-SoRBER, a new de- 
humidifier, include: (1) Three receptacles 
specially arranged one below the other 
catch residue liquid in descending stages 
and permit this liquid, which also contains 
active chemical, to continue to absorb addi- 
tional moisture. This terraced construction 
is said to add about 70% to absorption 
ability of chemical. (2) Chemical cubes 
are used in place of conventional types of 
absorbent. By presenting more expo 
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THE SIMPLE 


“CIRCLE RUNNER 
REDUCES WEAR= 


PREVENTS CLOGGING / 


Point of greatest wear in any 

sump or sponge pump is in the 

runner and when pump chokes 
up the trouble is usually traceable to the same 
source. Constant replacements due to wear, as well 
as down time to clean pump, are materially reduced 
by incorporating the ‘Circle S” runner in the Byron 
Jackson Pneumatic Sponge. 


This two port impeller design, first of all, permits 


pounds 

Position, Designed for’ pumping heads 
up to 150’ in single stage and 300° in 
two stages, solids 9/16" in diameter 


the easy passage through the pump, to the discharge 
port, of any spherical solid able to enter the eye or 
suction intake of the pump. Second, the curved vanes 
of the runner are so designed that sand, gravel and 
other abrasives, carried in suspension in the pumped 
fluid, do not directly impinge upon any one section 
of the runner, or pump case. Instead, easy, natural 
flow lines are followed from entrance to discharge 


ports, thereby minimizing possible wear. 


BYRON JACKSON CO. 


os ANGELES . _New York 


moy be handled in bg dng" size and 
1-1/8” through the 3 The Rotary 
air motor operates on yo ‘air 
ot pressures from 70 to 100 Write 


POWER @ April, 1945 


| 
| 
| 
IN THE BYRON JACKSON PNEUMATIC SPONGE | 
| 
“a 
“x 
in 


ADVANTAGES OF INSTALLING 


AIR COMPRESSORS IN UNIT SYSTEMS 


The Unit System of air compressor installations is becoming widely 
recognized in industry because of the many advantages in taking 
care of the variable compressor loads that exist in so many plants 
, and shops. So often in these shops a lot of air is required at 
: certain periods, a minimum amount at other periods, that Unit 
installations are desirable. 

Another advantage of the unit system is to eliminate unnecessary 
piping by conveniently installing the compressors in different sec- 
tions of your plant. 

Schramm features: 100% water cooled. . . lightweight and com- 
pact..,is vibrationless, even when providing great amounts of 
air. These—and many other features—make Schramm the econom- 
ical air compressor. For full details write today. 


THE COMPRESSOR PEOPLE 
1\ WEST CHESTER 
PENNSYLVANIA 


surfaces and consequently a greater to 
absorption area to moist air, these cub. 
remove more moisture. (3) Air passes oye 
chemical cubes. It enters at bottom of cy}, 
container through perforations. This py 
vides slower, more uniform and _ thoroug) 
cube melting, which still further increas 
moisture absorption. 

A single unit services from 800 to 10 
cu ft. For a larger area, use two, three, » 
more Water-Sorbers. General Air Cond; 
tioning Co, Cincinnati 9, Ohio 


Drill Grinder 


E-Z pRILL GRINDER can be set up quickly » 
a grinder frame or on a bench adjacent ; 
grinding wheel. Grinder was simplified x 
that only a few standard motions produc 
a factory finish on a dull drill in less tha 
half a minute, according to maker. Ne 
protractor feature enables it to be ¢ 
quickly for three different drill point angles 
depending upon hardness of material o 
which twist drill is to be used. It sharpen: 
all-round shank drills from the shortest 
ll-in. length, # to lds dia. Fred F Te 
Eyck, 758 S Irolo St, Los Angeles 5, Calli 


Heavy-Duty Test Clamps 


TEST CLAMP LINE, employing tremendow 
gripping action, is for heavy-duty tem 
porary connections, motor and meter tes! 
ing, jumpers, cable and busbar taps, bat 
tery charging, welding, etc. A slight twis 
of fingertip safety knob exerts heavy pres 
sure, supplying large carrying capacity o! 
20 to 350 amp on constant and intermittent 
duty. Solderless lugs, arranged to swive 
around clamp, permit wires to hang in ! 
natural position and provide perfect and 
quick electrical connections without special 
tools or cutting into the wire. Clamps att 
in six sizes to fit across ferrule and knife 
blade fuse clips, switch blades, round 0 
flat busbars, cables, etc. Trico Fuse Mle 
Co, 2948 N 5th St, Milwaukee 12, Wis. 


Self-Locking Pins 


Driv-Lok sTANDARD and special self-a0 
choring vibrationproof pins are claimed ™ 
replace more expensive taper pins, ke’s 
cotter pins, set screws, rivets, etc. Thess 
pins, which are pressed or driven in 
standard drilled holes, have four flutes © 
surface parallel to axis. Length and pos! 
tion of flute can be controlled accurately * 
that fully or partially grooved pins ® 
available. Fully grooved pins have 2 pil! 
at one end so that pin can be easily inserted. 

Raised, work-hardened edges of flute 
provide an expanded diameter of « fe¥ 
thousandths greater than nominal diamett 
of pin. When pin is inserted in a Arille 
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Climax Built-in Extras 
AT NO EXTRA COST! 


| Hi-Power Blue Streak Combus- 
tion (exclusive). 


2 Hi-Efficiency Dual Carburetion. 


3 ptus Staying Power—the ability 
to keep on doing the job. 


ERE IS BRUTE POWER—in small 

space—to operate heavy duty mo- 
bile or stationary equipment used in oil 
fields, construction, marine and indus- 
trial operations—to power deep-drilling 
rigs, locomotives, cranes, shovels, boats, 
generators, air compressors, water and 
sewage pumps, blowers, etc. 

This Climax valve-in-head BlueStreak 
V8 (8 cylinder, 4 cycle, 7” bore, 60°) 
Engine is a sturdy, instant-starting, fast- 
accelerating, smooth-running, flexible 
prime mover that operates on gasoline, 
butane, by-product or natural gas. It 
runs at slow, minimum-wear speeds, at 
low, safe temperatures in all climates 
on very little water. 

This new V8 promises to sustain Cli- 
max Engine records of 7, 9, 10 years’ 
trouble-free service—as much as 60,000 
hours of continuous operation with no 
shutdown for repairs. 


For complete operation and specifica- 
tion bulletin, write Climax Engineering 
Company, Clinton, Iowa. 

CLIMAX ENGINEERING COMPANY 


General Offices: CLINTON, IOWA 
Regtonal Offices: CHICAGO, DALLAS, FT. WORTH, TULSA 
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Al R START now available, 
belt connected or built-in, 
according to engine size, on 
all Climax Blue Streak En- 
gines. Choice of air start or 
gasoline starting optional. 


* 60” HIGH 
* 72” LONG 
* 51/2" WIDE 


suilder of Climax DIESELS and GENERATING SETS 
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sunt ror 
CAPACITIES TO 


REFERRED TO 
30.IN. BAROMETER 


There is no necessity to continue the old practice of compressing 
air at a central point with large-size, high-pressure units working 
on pressures equal to the highest demands from any part of the 
plant. It is costly to compress air to a hundred pounds or higher, 
and then reduce it to from 10 to 50 pounds for any one particular 
use. 

You can eliminate this costly practice by the installation of 
Fuller Rotary Compressors. ‘Spot your compressors where you 
need the air.” 

Single-stage compressor shown above is one of 14 installed in 
a single plant, each ‘‘spotted’’ as close as possible to the point 
of utilization of the air. 


Bulletin C-5 illustrates and describes these 
machines. It’s yours for the asking. 


FULLER COMPANY 


CATASAUQUA, PENNSYLVANIA 


Chicago 3 - 1144 Marquette Bldg. 
San Francisco 4 - 421 Chancery Bldg. 
Washington 5, D. C. - 618 Colorado Bldg. 


PIONEERS OF HIGH-EFFICIENCY ROTARY COMPRESSORS 
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No. 2 of a series 


Cc-110 
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hole, these raised edges are compressed in. 


wardly, providing a resilient, self-locking 


element, which, it is claimed, will hold in. 
definitely under vibration or shock con- 


ditions. They are available in sizes from 
to }-in. dia. and from to 4:-in, 
length in any material, and in a wide 
variety of models. Driv-Lok Pin Co, 565 
W Washington Blvd, Chicago 6, Ill. 


Obstruction Lighting 


SupporTiInG STAGING for airplane obstruc- 
tion lighting differs from that which has 
been previously used in that servicing of 
lights is made possible by an ascending 
ladder, and hand-holds and steps are firmly 
fastened to encircling bands so that serv- 
ice man can travel to lights adjacent to | 
central ladder position. This is in contrast 
to other equipment with lamps affixed to 
cables, which hoist lamps to desired posi- 


les: 


Side view of lighting structure 


tion and which may be lowered to service | 


at ground ‘level. It is claimed that Lamb h 


equipment will strengthen and add life to 
chimney because it will be strengthened by © 
encircling bands that support staging. 
Unique feature is inclusion of air jets di- 


rected at surface of lamps. Jets are op- 


erated by a valve at ground level so that 
an air blast can be directed at lamp sur- 
face to remove soot, which would ac- 
cumulate on lamps at positions near chim- 
ney top. Clyde K Lamb, 13236 Puritas Ave, 
Cleveland, Ohio. 


Waterproofing Chemical 


CRETO IS CLAIMED to waterproof any ™a- 
sonry, inside and outside, with one appli- 
cation either to painted or unpainted sut- 
face, whether applied inside or outside, 
even though brick, stucco or concrete 15 
wet when Creto is applied. Chemical 
changes component parts of masonry into 
one single, solid mass, preserves, stops 
seepage and locks in alkali and lime if 
concrete is to be painted. Guaranteed Prod- 
ucts, 1117 Crenshaw Blvd, Los Angeles. 
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AOVO—KEEPS THESE ELECTRICAL GIANTS FROM 


“RUNNING A TEMPERATURE” 


Small particles of air-borne dirt can damage the 
largest rotating electrical machinery, causing shut- 
downs and expensive repairs. Temperature rises may 
result from excessive dirt on the windings; threat of 
fire is increased, electrical breakdowns are more 
probable. 

Precipitron*—the Electronic Air Cleaner—effective- 

ly overcomes these dangers to uninterrupted operation 

® OOGLY & by removing more than 90% of the dirt and other 

CES 4S foreign particles in the circulating air. So efficient is 

and is drawn to a collection plate of opposite this electronic method of cleaning air that particles 

polarity (—) less than 1/250,000 of an inch in diameter are remov- 

ed. No other method can give this assurance of 
thoroughness and protection. 

Westinghouse Engineers will be glad to give you 
full details of how Precipitron can improve machine 
operation in your plant. Just phone your nearest 
Westinghouse Office. Or write W estinghouse Electric 

& Mfg. Company, Dept. 7-N, East Pittsburgh, Pa. 
J-04006 


*® Trade-mark registered in U. S. A, 


Westinghouse Precipitron te Bir 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 


passes through an electrostatic field 


receives a positive (4+) charge 
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STICKLE VALVES 


REGULATING—REDUCING, SERIES 400 


Accurate... Sensitive... Dependable 


A 


¥ 


@ Stickle Series 400 
Valves, available in 
three designs, each in 
small to large sizes, are 
applicable to a wide 
range of industrial op- 
erating conditions. 
Handle high velocities 
resulting from heavy 
pressure reductions. 
Maintain constant re- 
duced pressure against 
variable supply pres- 
sure. Accommodate full 
pipe capacities. 


ASK FOR BULLETIN No. 435 


Stickle Bulletin No. 435 illustrates and describes 
the above series of Reducing and Regulating 
Valves and supplies necessary data for engineers. 
Stickle Series 200, Double Seated, Semi-Balanced 
Reducing and Regulating Valves are illustrated 
and described in Bulletin No. 235. 


2265 VALLEY AVENUE «+ 
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STEAM SPECIALTIES COMPANY 
INDIANAPOLIS, 


NEWABLE, 


OTHER STICKLE EQUIPMENT 


Stickle Open Float Steam Traps 
Four series designs to meet spe- 
cific operating conditions. Specify 
use in requesting bulletin. 


Stickle Differential Drainage 
and Boiler Return System 
A closed pumping system for in- 
creasing boiler capacity and re- 
ducing fuel cost. Bulletin No. 250. 


Stickle Open Coil Feed Water 
Heaters and Purifiers 
Heat more water in less space. 
Trouble free. Deaerating and non- 
deaerating types. Ask for Bulle- 
tin No. 117. 


INDIANA 


@ Stickle Series 400 are 
single seated, balanced 
valves. Easy opening 
and closing. No chat- 
ter. Leak proof. Valves 
and valve seats are RE- 
Main valve 
and pilot valve and seat 
may be reground inde- 
pendently. Repairs 
made at point of use 
and without removing 
valve bodies from lines. 


Power News 
(Continued from page 130) 


program which by next July will have 
totaled 1,356,569 kw, much of it in 
small, portable units. 

First of the power trains was assigned 
by Russia to the Donets Basin. Num. 
erous Russian industries were moved 
deep into Russia in face of the Germa 
advance to prevent them from falling 
into Nazi hands. In August, 1941, the 
Russians destroyed essential parts of 
Dneiprostroy dam to prevent its use by 
the Germans. Nazis completed wreck- 
age of the dam as they withdrew from 
the Ukraine, and Russians moved many 
of their industries back to the area to 
be near materials sources and near 
point of consumption. 

Reconstruction of Dneiprostroy dam 
cannot be considered as a war project 
because of the time involved. At last 
report, Russian engineers were making 
tests to determine whether the dam’s 
foundation could be salvaged. 


Water-Flooding Project 
Increases Oil Production 


Bureau of Mines’ engineering survey re- 
ports an 87,000-barrel increase in oil pro- 
duction in 20 months for 41 oil wells in first 
systematic water-flooding project ever tried 
in an Illinois oil-producing limestone 
formation. Water-flooding is a method of 
secondary oil recovery in which water is 
pumped underground to force oil to the 
wells where it is brought to surface. Al- 
though tried previously with success in 
sandstone formations in that state, this 
water-flooding project marks the first at- 
tempt at flooding an Illinois limestone 
formation and is one of a few in the nation 
in limestone reservoirs.. 

A copy of the survey, Report of Investiga- 
tions 3792, Water-Flooding of the McClosky 
Limestone in Clay City Oil Field, Clay 
County, Illinois, may be obtained by writing 
the Bureau of Mines, Dept of Interior, 
Washington 25, D. C. 


Tests Show Recoverable 
Washington Coal Deposit 


As part of a program to alleviate wartime 
fuel shortages in the Pacific Northwest, 
Bureau of Mines has conducted tests show- 
ing that a lignite deposit in Lewis County, 
Washington, can be developed to furnish 
fuel for an industrial plant provided it is 
relatively near the coal bed. Although the 
area has not been explored fully, it seems 
probable that the deposit contains at least 
several million tons of recoverable coal. 
Limited exploration by private companics 
indicates that the lignite averages 40 ft. in 
thickness and the overburden about 43 {t. 


The deposit is about nine miles east of 
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E asked a large number of manufacturers to list, 
order of importance, the features they desire 
most in a fluid-cleaning device. 

Here’s what the men in charge of production con- 
idered most important: 


Efficiency 

Simplicity and compactness 
_ Service from supplier 

Ease of maintenance 

_ Capacity 

Continuous operation 

_ Maintenance cost 


Now consider the Cuno Auto-Klean. (1) It’s efficient 
—positively stops all solids larger than minimum 
size specified. (2) It’s simple and compact—actually 
smaller in size than other filters handling the same 
volume at equal porosity. (3) There are 21 sales 

gineering organizations throughout the country to 
provide service. (4) It’s easy to maintain—s clean- 
able just by turning a handle, or by motor—nothing 
0replace or remove for cleaning. (5) Flow capaci- 
iesrange from a fraction of a gallon to thousands of 
tallons per minute. (6) Production is never delayed 
the filter is continuously cleanable without inter- 
fering with flow. (7) Maintenance cost is low be- 
tause the all-metal filter element will last as long as 
he equipment on which it is installed. 

Cuno Auto-Klean—an all-metal, non-collapsible 
liter-—is being used successfully on a variety of ap- 
ications ... from high-pressure to gravity-feed 
ystems ... from straining river water to filtering 
heaviest fuel oil. 


You'll find filter selection information and specifi- 
tions on the Cuno Auto-Klean in SWEET’S—or 
tite us for Mechanical and Process Industries 
atalog, Cuno Engineering Corporation, 224 South 
ine Street, Meriden, Connecticut. 
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ay “go” WITH 
KEEP FLOW 
| THE FINE | 


utilizing the ‘\double-eddy” 
current—an aero-dynamic phenomenon present 
in all cyclone-type collectors (established by 
van Tongeren)—Buell, and Buell on/y, effectively 
puts this force to work by an exclusive mechani- 
cal feature known as the ‘‘Shave-off”. By means 
of this design feature, the important “‘fines’’ are 
collected and by-passed to the lower part of the 
cyclone where the downward flow of the ‘‘double- 
eddy” current automatically carries them to the 
dust discharge outlet. 


In ordinary cyclones, this dust circulates under 
the top plate, finally dropping by gravity through 
the upward, rotating gas stream of the “‘double- 
eddy” current. Thus, in its passage to the dust 
discharge outlet, the “‘fines’” become re-entrained 
in the gas flow and are partially lost through 
the gas outlet. 

This exclusive feature of the patented Buell 
(van Tongeren) cyclone is a prime factor in 
Buell’s well-known high recovery efficiency. 


Buell’s assurance of 
HIGH EFFICIENCY, LOW MAINTENANCE, LONG LIFE 


BUELL FEATURES 


SHAVE-OFF 

LARGE DIAMETERS 
EXTRA-STURDY CONSTRUCTION 
CORRECT HOPPER DESIGN 
SPLIT-BUCT MANIFOLDS 
INNER WELDS GROUND SMOOTH 


HIGH COLLECTION EFFICIENCY 
LESS FAN BLADE WEAR 
LOW DRAFT LOSS 

LOW POWER CONSUMPTION 


HiGt TEMPERATURE RESISTANCE 
UNLIMITED CAPACITY 


NO MOVING PARTS 
FREE DUST FLOW 


PRODUCE 


HIGH EFFICIENCY 
LOW MAINTENANCE 
LOW OPERATING COST 
LONG LIFE 

NO CLOGGING 


Convincing facts about the “Shave-off” may be found in Buell’s bul- 
letin—“The van Tongeren System of Industrial Dust Recovery” 


F BUELL ENGINEERING COMPANY, INC. 


DUST RECOVERY SYSTEMS 
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10 Cedar Street, New York 5, N. Y. 
Sales Representatives in Principal Cities 


DESIGNED TO DO A JOB, NOT JUST TO MEET A “SPEC” 


Toledo, in Lewis County, and about 2 
miles from Castle Rock, Cowlitz County, 
A high-grade clay deposit near Castle Rock 
recently was subjected to a detailed ex. 
ploratory and laboratory-testing project by 
the Bureau as a potential source of alumina, 
from which aluminum metal is made. A 
processing plant for extracting alumina 
from the clay probably could utilize the 
lignite. 

A copy of the publication, Report of In. 
vestigations 3795, Preparation Tests of 
Lignite from a Deposit near Toledo, Lewis 
County, Washington, may be obtained with. 
out charge from Bureau of Mines, Dept of 
Interior, Washington 25, D. C. 


Bureau of Mines has selected a site on 
U. S. Naval Oil-Shale Reserves in westem 
Colorado for a $1,500,000 oil-shale demon. 
stration plant, one of the major installa. 
tions authorized by Congress in the syn. 
thetic-liquid-fuels acts. 

To be established in the Anvil Points 
area, about seven miles west of the town 
of Rifle, this plant will serve as a proving 
ground for processes being developed to 
convert the country’s large reserves of oil 
shale into an auxiliary source of fuels and 
lubricants for the military forces and essen- 
tial civilian economy. Built on government- 
owned land, it will be operated with an oil- 
shale research and development laboratory, 
which is to be built at Laramie, Wyoming, 
on a site donated to the federal government 
by the University of Wyoming. 


Folder entitled “What Are the Oppor. 
tunities for College Men in the Diesel En- 
gine Industry?” points to jobs in diesel- 
engine factories in production, installation, 
maintenance and sales. Out in the field 
there is work in diesel operation in rail- 
roads, ships, stationary power plants, busses 
and trucks. The folder states that jobs for 
designers and researchers will, for the mos! 
part, be open to engineers with master’s 
and doctor’s degrees. Best training to equip 


a graduate engineer for the diesel industry The 
is a well-grounded course in mechanical: att 
engineering fundamentals. Diesel Engine in’ 
Manufacturers Assn, 1 North La Salle St. @ rgn 
Chicago 2, IIl., distributes this folder to all unl 
members of the diesel manufacturing in- x 
dustry as well as to all engineering schools. trip 
anc 
James F Lincoln Are Welding Founda- } 
tion announces an award program to en duc 
courage preparation and publication of text @ red 
books, one on machine design and another 9 py 
on structural design for fabrication by all 
processes, including welding. Also eligible 
are revisions of existing textbooks in these ber 
fields. Further details of this new projec! ( 
for textbooks, which closes May 15, 1946.8 ser 


may be obtained by addressing The Secre- 
tary, James F Lincoln Are Welding Founda 
tion, Cleveland 1, Ohio. 


To encourage the preparation of outstand- 
ing papers on resistance welding, the Re- 
sistance Welder Manufacturers Association. 
Philadelphia, is again conducting a priz 
contest with total awards of $1,000. One 
prize is set at $500, two at $200 each and 
another at $100. Write to the association 4! 
850 Euclid Ave, Cleveland 14, for further 
details. 
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Spiral-Bevel Speed Reducers 


These units provide a dependable means of transmitting power 
at right angles, either horizontally or vertically. They’re made 
in single, double and triple reductions with standard ratios 
tanging from 1.5 to 1 up to 238 to 1. The single reduction 
units employ only spiral bevel gears, while in the double and 
triple reduction types helical gears are used for the second 
and third reductions. 

An outstanding advantage of Philadelphia Spiral Bevel Re- 
ducers is the high efficiency rating, for example, the single 
reduction unit is approximately 98% efficient. That means all 
but 2% of the input power is transmitted to the low speed shafts 
... thus often smaller frame size motors can be used with spiral 
bevel units than with other comparable types of reducers. 

Our Bulletin 200 gives further details ...a copy will be gladly 
sent in reply to a request on your business letterhead. 


| GEAR INCORPORATED iadestrial @oure oad Spied Reducers 
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In the blue panel above is shown a Size 3515 Type BLT 
Double Reduction Spiral Bevel Helical unit. The lower 
illustration is a sectional view of a Triple Horizontal 
Unit, Size 3600 Type BLT. 
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LOOK MOM, NO FEET! 


“LOOK MOM, 


and remain accurate. Ask the 


182 (| 285a) 


This is no joke. To Mom it is serious. And to you also 
“no teeth” is an important matter, if you use pressure gauges. 
Now you can get Certified Gauges with the new, patented 
Helicoid Movement and that means no teeth to wear out. 

After serving in the Navy for several years, Certified 
Gauges are now available to industry for prompt delivery. 

If you ve had gauge trouble due to movements wearing out 
or getting sticky, investigate Certified. Try one on some really 
tough service. See for yourself how much longer they wear 


man who uses them. 


Only Certified Gauges are made with the Helicoid 
Movement: All Certified Gauges are guaranteed accurate 
to within Y2 of 1%. Send for catalog today. 


GAUGE 


AND INSTRUMENT CORP. 


Technicolor sound motion picture, 
Magic Wand of Industry—Arc Welding. tr. 
leased by Lincoln Electric Co portrays } rog. 
ress of arg welding from its beginning to 
present wartime role. There are also s¢rnes 
which take the audience into the welding 
world of tomorrow. Produced at request of 
U. S. Bureau of Mines, which is releasing 
the picture under the title A Story o/ Ar; 
Welding, this 25-min presentation, {i!med 
under technical direction of Lincoln weld. 
ing engineers, was staged and photographed 
in practically every major industry. Fi!m is 
available at no charge except transportation 
from the Lincoln Electric Co, 12818 Coi 
Rd, Cleveland 1, O.,.or from U. S. Bureau of 
Mines, Experimental Station, 4800 Forbes 
St, Pittsburgh, Pa., in 16 and 35 mm prints. 


The Navy has loaned Jacksonville, Fia., 
a mobile 10,000-kw boiler and generator 
unit to help the city meet unprecedented 
demands for electric power. The equipment, 
valued at $2,000,000, was shipped to Jack. 
sonville from Philadelphia and Institute, 
W. Va. Pending complete installation of the 
mobile unit, the city has asked large users 
of electric power to cut electric consump- 
tion as much as possible. 


Battelle Memorial Institute plans expan. 
sion of its research education, which will be 
of special interest to veterans who can qual- 
ify for training as research workers in the 
sciences. The program, which will be di- 
rected at the graduate level of education, 
is an expansion of the plan which has been 
markedly successful thus far with Ohio 
State University. 


War Produetion Board has authorized 
three new steam-generating units in IIlinois. 
A 100,000-kw unit with two 1250-psi boilers 
will be installed in the Calumet plant of 
Commonwealth Edison Co, Chicago. Two 
40,000-kw machines are to go in a new 
Illinois Power Co station at Havana, with 
three boilers and other equipment required 
to put the station into operation to feed the 
138-kv Illinois Power system. 


of 


Soren H Mortensen, chief electrical en- 
gineer of Allis-Chalmers Mfg Co, receives 
the 1944 Lamme Medal of American In- 
stitute of Electrical Engineers. This 
medal is awarded annually to a member in 
recognition of high achievements in devel: 
opment of electric apparatus or machinery. 


University of Louisville Institute of ln 
dustrial Research, Louisville, Ky, engages 
in engineering and scientific research for 
industrial and private clients on a contract 
basis. Institute is the outgrowth of the 
Division of Industrial Research in the 
Speed Scientific School, which during the 
past few years has carried on limited con 
tract research for industry. New organiza- 
tion, in addition to employment of a small 
permanent technical staff from different 
scientific and technical fields, depends for 
assistance in supervision on selected staff 
members of engineering and _ scientific 
faculty. Research work will be carried on 
by graduates. Dr R C Ernst is director and 
vice-president, Dr E W Jacobsen, chairman 
of board of managers, and F L Wilkinson, 
Jr, president. 
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Nearly half a century 
of engine building experience 


In the new Viking Diesel, Ster- 
ling presents the advanced-design 
engine of tomorrow—a stationary 
power plant backed by nearly 
half a century of engineering ex- 
perience. Covering a wide range 
of job applications for continuous 
duty or stand-by service, there 
are six and eight cylinder mod- 
els—supercharged and unsuper- 
charged—from 275 to 650 horse- 


— ready for you now! 


power. Light weight, unusual 
compactness, operating economy 
and job adaptability are features 
fully explained in the illustrated 
engineering data we would like 
to send you. Outline your power 
requirements. Orders accepted 
now for early delivery. 


* Other Sterling engines—gasoline, 
gas, butane and Diesel, from 85 to 
1800 horsepower—are also available. 


“KEEP BUY ING WAR BONDS” 


STERLING ENGINE COMPANY, 1271 NIAGARA ST., BUFFALO 13, N. Y. 
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PRESSURE 


Mi FOR PUMP GOVERNOR SERVICE Simple in design yet depend- 
PRESSURE RELIEF SERVICE able and accurate — controlled 
4 PRESSURE REDUCING SERVICE pressures maintained within 1% 

plus or minus. Integral mounting provides compact one 
unit controller—no pipe connections from pilot—minimum 
| of time lag. Direct or reverse acting pilots available for all] é 

sizes of control valves. Write for complete details. ® 


‘te 


Thumb screw adjustment of th 
1% to 75% of tube range. 


Vernier screw adjustment for setting controlled 
pressure. 


Highly sensitive Bourdon tube of bronze or steel 
for various pressures. 


Pilot assembly an integral part of diaphragm 
casing. 


fe Weather proof mounting for gauges — indicate 
: operating medium pressure and pressure on the 

diaphragm. 
Controlled pressure connection with auxiliary tap- 
ping for gauge mounting. 


Auxiliary operating medium regulator standard 


rottling range — 


equipment. 
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New training course with slide sound 
films, lesson books, quiz book and an jp. 
structor’s manual sets forth in a clear and 
understandable manner how welding proc. 
esses differ, how electronic control for re. 
sistance welding works and how this method 
of control extensively adapts this welding 
process to industry. Although produced 
primarily for Westinghouse employes, ma- 
terial has been made available to others at 
reproduction costs. Eight to ten hours 
should be allowed for full 7-part course, 
two hours for each of the four lessons. 


¥ Union Electric Co. of Missouri con. 
templates a $100,000,000 postwar 
struction program. Tentative plans call 
for expenditure of $45,000,000 for replace. 
ments and new facilities from 1945 to 
1950, with remainder of $55,000,000 to be 
spent in succeeding five years. First siep, 
subject to war and power demands, is en- 
largement of the Venice, IIL, generating 
plant so as to increase capacity from 
200,000 to 320,000 hp. 


Revised American Standard for Graphical 
Symbols for Telephone, Telegraph and 
Radio Use gives symbols for new apparatus 
and reconciles conflicts in previous stand- 
ards. Standard forms another completed 
part of a comprehensive series of standards 
covering abbreviations and symbols for 
various engineering and scientific fields. 
Standards Z32.5-1944 may be obtained from 
American Standards Association, 70 E 45th 
St, New York 17, N. Y., at 30¢ per copy. 
Quantity prices available on request. 


J Mack Tucker, associate professor of 
mechanical engineering at University of 
Tennessee was appointed editor of Re- 
frigeration Abstracts, a new publication of 
American Society of Refrigerating Engi- 
neers, as announced recently at ASRE 40th 
annual meeting in New York. New pub- 
lication, recording current refrigeration 
publications of engineering and scientific 
value, will be useful to research men and 
others in many branches of refrigeration 
and allied sciences. 


W G Marrin, president of British Colum- 
bia Power Corp, announces a broad plan 
for improvement and expansion of com- 
pany’s public services. This is expected to 
result in expenditures of $50,000,000 over 
a 10-year period. Phases of the project are: 
(1) $17,000,000 for completion of initial 
units of Bridge River hydroelectric project 
(2) $16,000,000 for accommodating sub- 
transmission and distribution facilities to ex- 
panding needs of Vancouver (3) $14,000, 
000 for remodeling street car system on 
lower mainland and Vancouver Island, in 
cluding provision for trolley busses (4) 
$3,000,000 for improvements to Vancouver 
and Victoria gas systems, and a new gas 
manufacturing unit at Victoria, 


Howard N Walters has been appointed 
director of industrial development by B. C. 
Electric Railway Co. His duties will be to 
help industry find new products and to 
help new industries get started in areas 
served by company. He will also aid in 
program of conversion from war to peace 
time production of industrial plants 1 
company’s territory. 
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METALLIC AND FIBROUS PACKINGS 
FOR EVERY PURPOSE 


THE 
ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA &, PA. 
FACTORIES: MANHEIM, PA., ELKHART, IND., MONTREAL, CAN. 


BRANCH OFFICES 


Baltimore 2, Maryland 106 Stewart Bidg., Gay and Lombard Streets 
Boston 14, Massachusetts 303-04 North Station Building 

150 Causeway Street 
Buffale 2, New York , Andrews Building 
Cleveland 13, Ohie 523-25-27 Rockefeller Building 
Columbus 9, Ohie 172 North Cassingham Road 
Chicago 11, Illinois 230 East Ohie Street 
Cincinnati 2, Ohie 4 West 7th Street 
Detroit 26, Michigan 169 West Jefferson Avenue 
Heuston 2, Texas 509 Washington Avenve 
Kansas City 6, Missouri 1332 Oak Street 
Les Angeles 21, California 720 Matee Street 
Montreal, Canad 5575 Cote Saint Paul Road 
Milwaukee 2, Wisconsin 903 East Kilbourn Avenue 
418 Common Street 
100 Sixth Avenue, near Canal 
401 Nerth Broad Street 
405 Penn Avenve 
‘1433 $. W. Front Avenue 
156 Seuth Park 
2207 First Avenve, South 
1407 Pine Street 
823 Sevth Gary Place 
524 Nerth Avalon Boulevard 
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These NEW Catalogs, Booklets and Bulleti 1 


Are Yours for the Asking! 


AIR CONDITIONING, HEATING 
REFRIGERATION AND VENTILATING 


1 HEATERS AND COOLERS—Ameri- 

can District Steam Co, N Tonawanda, 
N. Y. 12-page bulletin No. 35-76B on 
ADSCO heaters and coolers includes three 
new designs. Dimensions, capacity tables 
and list prices are given. 


2 FORCED -DRAFT BLOWERS—L J 
Wing Mfg Co, 57 Seventh Ave, New 
York 11, N. 8-page bulletin No. SW-1 


covers turbine-driven and motor-driven 
forced-draft blowers and auxiliary tur- 


bines. 

3 VENTILATING AND DUCT FANS— 
L J Wing Mfg Co, 154 W 14th St, 

New York 11, N. 8-page bulletin No. 

F-9 describes ventilating and duct fans. 

Capacity tables, dimensions and engineer- 

ing data are included. 


All literature designated with 
a star (*) may be obtained only 
by writing direct to the manu- 
facturer on company letterhead, 
giving writer’s name and title. 


AIB-HANDLING EQUIPMENT—B F 

Sturtevant Co, Hyde Park, Boston 36, 
Mass. 199-page pocket-size catalog and 
engineering book, entitled “What We 
Make,” contains description of complete 
line of air-handling equipment and its ap- 
plication in industrial systems. 


CONTROLS, MECHANICAL 


4 THERMOSTATIC CONTROLS— West- 
inghouse Electric & Mfg Co, P O Box 
868, Pittsburgh 30, Pa. 20-page booklet 
describes seven bimetal thermostats for 
7 me control of temperatures up to 


ELECTRICAL EQUIPMENT 


PAPER-DIELECTRIOC CAPACITORS 
7 —General Electric Co, Schenectady 5, 
N. Y. 8-page bulletin No. GEA-4388 dis- 


cusses new line of high-frequency paper- 
dielectric capacitors for blocking and by- 


pass applications. 

REVOLVING-FIELD GENERATOR 
—Electric Machinery Mfg Co, Minne- 

apolis 13, Minn. Single sheet presents the 

E-M revolving field ac generator. 


9 INSULATING VARNISHES—John C 
Dolph Co, 168 Emmett St, Newark, 
N. J. 66-page booklet, entitled “Insulat- 


ing Varnishes and Compounds,” con 
tables, charts and articles on insulating 
varnish problems. 


MAINTENANCE 
AND SAFETY EQUIPMENT 


10 AIR-OPERATED TOOLS—Ingersoll- 
Rand Co, 11 Broadway, New York 4, 
N. Y. Form No, 117, entitled “Air-Oper- 
‘ated Tools for Maintenance, Construction, 
Demolition,” shows the busy maintenance 
man, at a glance, the line of I-R air tools 
and rtable compressors available for 


speeding up his work. 

11 EUBBER GLoves—B F Goodrich 
Co, Akron, Ohio. 4-page catalog sec- 

tion discusses industrial synthetic rubber 


gloves. 

12 AIR GUNS—tTrico Fuse Mfg Co, Mil- 
waukee 12, Wis. Bulletin No. 40 pre- 

sents Trico air guns for blowing chips, 

dust, dirt, kicking out finished parts, oper- 

ating air-driven tools, etc. 


PIPING, FITTINGS 
VALVES AND SPECIALTIES 


13 BLOWOFF VALVES—Yarnall-War- 
4 CONTROL DEVICES — Lear, Ine, ing Co, Chestnut Hill, Philadelphia 
< Piqua, Ohio. 24-page booklet, entitled 18, Pa. 24-page bulletin No. B-432 covers 
Lear Know-How,” gives general informa- Yarway blowoff valves for working steam 
tion on Lear and its products. pressures from 400 to 2500 psi. 
b AIR CONTROL — Electro-Mechanical 14 DETACHABLE FLANGES — Pack- 
Div, Manning, Maxwell & Moore, Inc, less Metal Products Corp, New Ro- 
Bridgeport, Conn. 4-page folder presents  chelle, N. Y. Instruction folder shows how 
the Ashcroft air control for shallow well to assemble Packless A-F detachable 


pumps. Equipment photos are included. 


FILL OUT AND SEND TODAY! NOT 


Write in circle number of item 


describing one catalog wanted—» 


flanges on flexible metal hose. 


GOOD AFTER JULY 1, 1945. 


Write in circle number of item 


describing one catalog wanted» 


‘ 

POWER, 330 West 42nd St., New York 18, N.Y. 4/45 POWER, 330 West 42nd St., New York 18, N.Y 4/45 ' 

Write in circle number of item Write in circle number of item ' 
describing one catalog wanted» describing one catalog wanted» 
Your Company Name ....... Your Company Nome....... 

Your Name ...... Your Name 
Yeur Title Your Title 1 
POWER, 330 West 42nd St., New York 18, N.Y. 4/45 POWER, 330 West 42nd St., New York 18, N.Y. 4/45 ! 


1 5 RETURN TRAP—Sterling Engine 
Mfg Corp, Hyde Park 36, Mass, 
e bulletin No. 9-44 discusses the Ste 

ng closed condensate-return system. 


16 SPECIALTIES—Industrial Div, J 
Zurn Mfg Co, Erie, Pa 
catalog No. 45 describes complete line 
tested devices for protection of operatiy 
equipment connected with piping systen 
in industrial, processing and power plant 


17 VALVES—O C Keckley Co, 400 
Madison St, Chicago 6, Ill. 40-p 
1945 catalog covers pressure-regulat 
valves, pump governors, temperature re 
lators, relief valves, float valves, 
cleaning strainers, water gages, 
cocks, illuminators, steam traps, etc. 


PRIME MOVERS AND ACCESSORIE! 


18 MARINE DIESELS—Joshua Head 
Iron Works, Sunnyvale, Calif. | 
_page booklet No. JHA-11 features Serig 
50 marine diesel engines, six and eigh 
cylinders, with a power range of 350 t 
675 hp. 
19 STEAM OONDENSER—N iagar 
Blower Co, 6 E 45th St, New Yo 
17, N. Y. 1-page bulletin No. 99 furnishe 


a diagram of operation of the Niag 
Aero steam condenser. 


20 BAROMETRIC CONDENSERS—In 
gersoll-Rand Co, 11 Broadway, Ne 
York 4, N. Y. 8-page bulletin No. 901 
covers disk-flow and ejector-jet baromet 
condensers. 


(Continued on page 188) 


HOW TO ORDER 


Be sure to fill out, completely, § 
one coupon for each piece of | 


literature you order. (See sam- 
ple below.) This gives your re- 
quest authority and helps the | 
manufacturer to address your | 
copy completely. Readers who 
fail to prepare request blanks 
correctly may be disappointed 
under difficult postal conditions 
and limited quantities of bul- 
letins available today. 

_Use as many coupons as you 
need, but cut them out and 
send them as one block in an 
envelope addressed to POWER, © 
330 W. 42nd St., New York 18, | 
N. Y. Only requests made on | 
these coupons will be honored. | 
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Write in cirde numbér of item 

describing one catalog wanted > 
Your Company Name Brown Me 
address 22/8. First Avenue. | 
-Pottsville, Oklahoma... | 
Your Namé 


Your Title .. Power Engineer 
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The interior 
surfaces of this 
high pressure 
boiler have been 
coated with 
tough, durable, 
APEXIOR 
No. 1 


The next time your boiler is down, compare how it looks with this one 


When you coat the interior metal sur- 
faces of your boiler with APEXIOR, 
here’s what happens: 


1. A film of safety seals the open struc- 
ture of the boiler metal. This film of 
safety is corrosion-proof because it is 
non-metallic, therefore the present 
condition of the boiler steel is im- 
proved and maintained. 


2. Dirt and scale do not adhere as tightly 
to APEXIOR as to bare metal, 
cause any bond between scale- form- 
ing solids and APEXIOR is easier to 
break, as it is a purely mechanical, not 
a chemical bond. 


APEXIOR NUMBER 1 is _ brush- 
applied, manually or by power-coater. 
High boiler pressures or ratings, or 
chemical treatment of boiler water, do 
not affect APEXIOR NUMBER 1. The 
total thickness of the coating is .0025”. 
Heat transfer is net retarded. 


APEXIOR 


Sear or 
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Recommended by 
Insurance Companies 


APEXIOR NUMBER 1 is recom- 
mended by boiler insurance companies. 
Steam turbines are being delivered to 
users with shafts and rotor bodies 
APEXIORIZED. The supplier of your 
turbine may be one of those following 
this procedure of added protection. 

So when you're thinking in terms of 
higher production and maintenance 
standards, start with the heart of your 
plant, your boiler. APEXIORIZE it. 


For “Cold-Wet” Metal Surfaces— 
APEXIOR No. 3 


Wherever you have tanks or metal 
surfaces exposed to water or moisture at 
any temperature under 125°F.— protect 
them with APEXIOR NUMBER 3. This 
special, shiny-black paint on metal is 
resistant to cold water, fresh or salt. 


Organizations like these have 
used APEXIOR for years 


Brunswick 
Marine Construction Co. 


The Franklin 
Sugar Refining Co. 


Hudson Motor Car Company 
American Can Company 
Oxford Paper Company 
Savage Arms Corporation 
Philadelphia Electric Co. 


Union Electric 
Light & Power Co. 


State Hospital, 
Morganton, N. 


Keeps mew metal new ...Gires old melal new hfe 


THE DAMPNEY COMPANY OF AMERICA. 
Hyde Park 36, Massachusetts 


Please send free Bulletin 1290. 
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EVERY DART UNION 


HAS TWO BRONZE SEATS 
PERFECTLY GROUND TO FORM 
A 


(287a) 


TRUE BALL JOINT 


Every Dart closes to form a leak-proof, true ball 
joint. Every Dart will keep this perfect seat indefi- 
nitely, yet be ready to move instantly whenever you 
have a new job for it. 


Dart bodies and nuts are made of high-test air 
refined malleable iron — are practically un- 
breakable. 


That is why economy-wise buyers stand- 


E. M. Dart Manufacturing Co. 


New Bulletins 


(Continued from page 186) 


21 STEAM CONDENSER — Contract 


Engineering, 1024 Russ Bldg, San 
Francisco 4, Calif. 4-page folder intro- 
duces the Dawes condenser, which is said 
to offer great economies of space, weight 
and maintenance, as well as double the 
capacity of conventional smooth-tubed 
condensers of equal tube area. 


22 JET EJECTORS—Graham Mfg Co, 


415 Lexington Ave, New York 17, 
N. ¥. 36-page bulletin No. 56 describes 


steam jet ejectors and thermo-compressors.. 


Photographs and curve diagrams are in- 
cluded. 


23 HEAT EXCHANGERS—Graham 


Mfg Co, 415 Lexington Ave, New 
York 17, N. Y¥. 20-page bulletin No. 58 
describes construction, operation and ap- 
plication of Heliflow exchangers. 


24 JET PUMPS—Berkeley Pump Ca, 
Berkeley, Calif. 6-page bulletin No, 
°01 describes construction and operation 
of Berkeley 2-stage deepwell jet pumps. 


95 CENTRIFUGAL PUMPS — Marlow 
Pumps, Ridgewood, N. J. 20-page 
handbook, entitled “Self-Priming Centri- 
fugal Pumps,” sets forth in easy-to-under- 
stand style the principles of centrifugal 
action, physics of pumping and evolution 
of self-priming centrifugal pumps. 


26 SEWAGE EJECTOR — Yeomans 

Brothers Co., 1433 N Dayton St, Chi- 
cago 22, Ill 12-page bulletin No. 4402 de- 
seribes the Expelsor sewage ejector for 
pumping sewage and drainage with com- 
pressed air or steam. 


Rand Co, 11 Broadway, New York 4, 

Y. 8-page bulletin No. 9013 covers 

steam-jet ejectors for producing vacuum, 

or removing air, gas and vapor from 
vacuum equipment, 


27 STEAM-JET EJ ECTORS—Ingersoll- 


28 PUMPS—Geo D Roper Corp, Rock- 
ford, Ill. 32-page booklet, entitled 
“tlow to Solve Pumping Problems,” out- 
lines basic fundamentals used in estimat-. 
ing requirements of average pumping job. 


29 DEEPWELL PUMPS — Pump Div, 
Byron Jackson Co, P O Box 2017 
Terminal Annex, Los Angeles 54, Calif. 
12-page bulletin No. 44-5000 presents three 
deepwell pumps having more than 100 
impeller designs, each with different hy- 
dr:wulie characteristics. 


WATER TREATMENT 


30 ZEOLITE SOFTENERS — Cochrane 

Corp, 17th St below Allegheny Ave, 
Vhiladelphia 32, Pa. Booklet No. 2860-A 
describes greensand zeolite softeners for 
production of soft water. 


3 FEEDWATER TREATMENT—Coch- 

rane Corp, 17th St below Allegheny 
Ave, Philadelphia 32, Pa. 4-page reprint 
No. 37 discusses feedwater treatment for 
high-pressure boilers at Dow Chemical Co. 


FEEDWATER TREATMENT—K A 

T Corp, 331 Madison Ave, New York 
17, N. Y. 12-page booklet, entitled ‘“Inter- 
nal Feed Water Treatment of Locomotive 
Boilers,” explains current methods of pre- 
venting scale and corrosion. This article 
is part of the proceedings of the Master 
Boiler Makers’ Association. 


OTHER EQUIPMENT 


33 BOILER TUBES—Bissett Steel Co, 
947 E 67th St, Cleveland, Ohio. 4- 
page folder presents Bisco line of seam- 
less steel boiler tubes. 


SPREADER STOKER—Johnston & 

Jennings Co, 877 Addison Rd, Cleve- 
land 14, Ohio. 4-page bulletin No. 441-5 
describes the newly introduced J & J 
spreader stoker. 
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HENRY V . 1000 W. Ormsby St., Louisville 10, Ky. 
Branch Offices: New York—Chicago—Cleveland-Philadelphia—Dallas 
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TO GET THIS | 
COAL SAMPLE. 


BUT NOW YOU CAN 
CRUSH AND SAMPLE 


WITH THE 


STURTEVANT 


Automatic 


CRUSHER and SAMPLER 


Times change! It used to be ok to have one 
or two men devote hours to “sampling” a pile 


HERE IS 
THE IDEAL 
COMBINATION 
TO SPEED 
LABORATORY 
CONTROL 
AND INSURE 
RESULTS 


of coal. But today you can get BETTER results 
— FASTER — delivered to your laboratory by 
the Sturtevant Equipment shown here. This is 
MODERN equipment. It meets the modern de- 
mand for a better quality coal to meet the 
increasingly SPECIFIC requirements of modern 
plants. The FIRST STEP in laboratory-control of 
coal QUALITY is to get accurate samples 
quickly and at low cost. This the Sturtevant Coal 
Crusher and Sampler does without hand labor. 
Proven by the test of actual service in modern 
collieries. Can be depended upon as reliable 
equipment. Simple, rugged, easily adjusted and 
maintained — and ACCURATE. The ideal com- 
bination with this Sampler is the STURTEVANT 
FINE GRINDER. 


(Refer to eur “AD” in the August issue of Power—Page 209) 


Investigate the “STURTEVANT NOW! 


Send at once for illustrated booklet containing valuable 


information on coal sampling and the big accomplishments 


realized in leading plants through using “STURTEVANT” 
automatic method. 


Sturtevant Mill Co. 


103 Clayton St., Dorchester, Boston 22, Mass. 
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All literature designated with 
a star (*) may be obtained only 
by writing direct to the manu. 
facturer on company letterhead, 
giving writer’s name and title. 


PAINT—Arco Co, Cleveland, Ohio. 

16-page color selection guide permits 
persons without detailed technical under- 
standing of color science to specify correct 
color shades that minimize fatigue and 
promote safety. This publication is avail- 
able to executives only. 


35 CRACKED BLOCK REPAIR—\o- 
guloid Co of America, 1503 W Van 
Buren St, Chicago 7, Ill. 4-page bulletin 
No. 22 explains the Moguloid process for 
repairing cracked cylinder blocks. 


36 HAND TACHOMETERS — Herman 

H Sticht Co, 27 Park Pl, New York 
7, N. Y. 4-page bulletin No. 760 describes 
the Model J triple-range hand tachometers 
of centrifugal design. 


37 METERS AND INSTRUMENTS 
James G Biddle Co, 1211 Arch St, 
Philadelphia 7, Pa. 32-page brochure, en- 
titled “Report at Mid-Century,” depicts 
history of the company from its beginning 
to the present. 


3 METAL—Meehanite Research Insti- 

tute of America, Ine, Pershing 
Square Bldg, New Rochelle, N. Y.  127- 
page bulletin, entitled “Stories of Meeha- 
nite in Industry,” consists of a collection 
of articles on Meehanite castings which 
— appeared in various trade publica- 
ions. 


BELTING—Baldwin Belting, Inc, 8) 

Chambers St, New York 7, N. Y. 
Chart provides a rapid reference for stand- 
ard belt thicknesses and includes full in- 
formation as to fastener and lacing sizes 
for each thickness. 


SHAFT COUPLINGS-—Link-Belt Co, 

307 N Michigan Ave, Chicago, ILI. 
8-page book No. 2045 covers complete line 
of shaft couplings. Sizes, dimensions and 
list prices are included. 


41 CON VEYORS—-Chain Belt Co, 1600 

W Bruce St, Milwaukee 4, Wis. 6- 
page bulletin No. 462 describes Rex apron 
and pan feeders and conveyors. Design 
details, cross sections, capacity tables and 
specifications are given. 


42 WELDING RODS—Eutectic Welding 
Alloys Co, 40 Worth St, New York 
13, N. Y. 6-page folder discusses Eutectic 
low-temperature welding rods for repair 
and maintenance. 


43 WELDING—Mir-O-Col Alloy Co, 
2416 E 53rd St, Los Angeles 11, 
Calif. 36-page booklet, entitled ‘“Weldors 
Guide to Successful Hard Facing,’ sets 
forth the result of 20 years of research 
and successful application of hard facing. 


44 VIBRATION CONTROL — Korfund 
Co, 48-15 32nd Pl, Long Island City 
1, N. Y. 4-page bulletin No. SL500 pre- 
sents the Korfund SL Universal Vibro- 
Isolator. This booklet contains complete 
data on rated loads, weights and dimen- 
sion in the six basic sizes. 


45 ADHESIVE SHEET—Charles Brun- 
ing Co, 4754 Montrose Ave, Chicago 
41, Ill. 6-page leaflet describes Dulseal, a 
tissue-thin transparent film for protecting, 
preserving and repairing tracings, draw- 
ings, prints, charts, sketches, etc. 


46 ADJUSTABLE TRIANGLE—Charles 
Bruning Co. 4754 Montrose Ave, Chi- 
cago 41, Ill. 6-page leaflet discusses the 
Bruning adjustable triangle No. 2598A for 
all kinds of layout work. 


Nation’s supply of vitally needed welders 
for naval armament has been augmented by 
318 men and women who have completed 
the course and qualified as first-class Navy 
welders at welding school of Rust Street 
gun-mount plant of Babcock & Wilcox Co, 
Alliance, Ohio. Since its beginning in Dec, 
1940, the school has given 85,000 man-hours 
of instruction and taught welding to 3% 
students. 
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BURGESS SNUBBER BULLETIN for Diesel Exhaust Noise Control 


HOW REVERSE FLOW OF EXHAUST GASES 
CAUSES NOISE AND INCOMPLETE SCAVENGING 


Burned gases sucked back into exhaust pipe. 


SOHIO AN-0re of the newest tow- 

boats on the inland water- 
ways and, undoubtedly, the most modern 
and streamlined in the country, is the Stand- 
ard Oil Company of Ohio’s “Sohioan.” In 
addition, it is the most powerful Diesel 
towboat on the river, having three Fair- 
banks-Morse Diesel engines, each devel- 
oping 805 hp. at 300 rpm. 

Since the “Sohioan” incorporates a num- 
ber of new design features to obtain the 
greatest amount of power that is practic- 
able in an engine hull, a 10-ft. model was 


While engineers usually think of exhaust 
gases as flowing in an outward direction 
only, the truth is that there is a two-way 
flow when no Snubber is used to check it. 
There is a surge outward every time an 
exhaust valve opens, then a considerable 
reverse flow of gas back toward the cylin- 
der after the cylinder has been emptied. 
The violent oscillation of the exhaust gases 
has been drawn in cartoon form. At the 
right of each cartoon is a picture of this 
gas movement as it actually takes place 
during a portion of the engine cycle. 

The first picture shows how the gases 
surge out of the exhaust port as soon as 
the valve opens. Because of the extremely 
high pressure within the cylinder, these 
gases are accelerated very rapidly and 
shoot out of the exhaust pipe with great 
force. The main body of gases, traveling 
at high velocity and under high pressure, 
is known as the exhaust “slug.” The action 
as the “slug” leaves the exhaust pipe is 
shown in the second drawing. Most of the 
gases shoot out of the exhaust pipe and 
very little gas is left in the cylinder. The 
result is that a relatively high vacuum is 
created in the cylinder and in the exhaust 
line close to the valve. 


When this vacuum has become great 
enough to overcome the momentum of the 
slug, exhaust gases, together with some 
air around the end of the exhaust pipe, are 
sucked back into the pipe. If this occurs 
during the period the exhaust valve re- 


first given thorough tests which proved 
the efficiency of the new design before the 
towboat itself was built. 

The interior of the boat, as well as the 
engineering construction, is as modern as 
its appearance with top quality equipment 
used throughout. In order to assure crew 
comfort, the engine room ceiling is cov- 
ered with fireproof acoustic panels and 
acoustic blanket to minimize engine noise, 
and all three main engines are equipped 
with Burgess Snubbers to eliminate ex- 
haust noise nuisance. 


mains open, the cylinder will again be 
filled with burnt gases. Thus, on a two- 
cycle engine it might be found that the 
supply of fresh air is contaminated with 
burnt gases and the engine would be ine 
efficient or might fail to run. 


Noise Caused by Two-Way Flow 


This two-way flow takes place in any 
exhaust pipe not outages with a Snubber, 
It explains the difficulty of obtaining ade- 
— silencing with old style “mufflers.” 

uch devices do not prevent the reverse 
flow, and it is necessary to tune the exhaust 
system so that the reverse flow will not 
interfere with efficient engine operatioh. 

No tuning is necessary where a Burgess 
Snubber is installed. The exhaust slug is 
“snubbed”—that is, it is slowed down and 
dispersed—so that there is no reverse flow 
to cause trouble and incomplete scaveng- 
ing. Exhaust gases leave the tail pipe of 
_the Snubber in a quiet, even flow. 


This two-way flow of gases is also re- 
sponsible for a large part of the exhaust 
noise. Exhaust gases, passing down the 
pipe as each slug leaves the engine, strike 
the atmosphere making a sharp sound 
similar to that of a toy pop gun. This is 
followed by oscillation in the pipe line caus- 
ing a low pitched roar. Thus, “snubbing” 
the exhaust slug eliminates the cause of ex- 
haust noise, stopping both the “pop” of the 
outward flow and the accompanying roar, 


* + 


HELPFUL HINTS 
Avoid the use of flat-sided or thin-walled 
conduit for exhaust gases 


The seemingly unimportant question of 
what kind of pipe to use to carry exhaust 
gases from the engine to the Snubber is 
really a big factor in quiet operation, in 
order to be sure that vibration and noise 
are not caused by the wrong kind of pipe. 
Where the wrong kind of pipe is used, the 
Snubber is sometimes blamed for noise 
which is really “pipe noise.” 

Flat-sided conduits, for example, should 
never be used. The sides of such rectangu- 
lar pipes, even when they may seem heavy 
or rigid, vibrate like diaphragms in tune 
with the oscillation of the exhaust gases. 
Not only does this vibration cause “pipe 
noise,” but it may become extreme enough 
to cause joints to open or the pipe itself 
to fail in service. 

Spiral-welded pipe, or any other pipe 
which has thin walls, should be avoided 
when used for exhaust pipe. Such a pipe 
will “talk” or “sing,” causing a great deal 
of noise which can be completely avoided 
by using heavier pipe. Once exhaust gases, 
pass through the Snubber, however, their 
flow is smoothed sufficiently so that any 
pipe of sufficient mechanical strength can 
be safely used for a tail pipe. 
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ING OF FLEXIBLE METAL HOSE! 


There are reasons for leadership in every 
line. Better performance, finer quality, greater 
versatility and dependability . . . these and 
many more have given REX-WELD Flexible 
Metal Hose the high reputation it has today. 
A reputation that has earned the confidence 
of industry everywhere. Industrial men know 
the advantages of REX-WELD. For this rug- 
ged, seep-proof, airtight producthas been out- 
performing ordinary connections on a wide 
variety of applications throughout industry. 

Let ‘‘Flexon,”’ the C.M.H. trademark char- 
acter, show you in the sketches below some 
of REX-WELD’S outstanding features. Then 
ask us to give you the full story about 
REX-WELD and the other flexible metal 
hose products in our complete line. 


REX-WELD . . . stands up under terrific flexation, vibra- 
tion and strain. Its heavier, more uniform woll structure 
gives it greater strength, longer life 


REX-WELD ... operates efficiently under pressures up to 
5,000 p.s.i., temperatures to 1000° F. Greater strength 
and durability are the result of its 50-50 principle 
of corrugation. . .of an autogenous welding process 
that makes the weld stronger than the tube itself. 


REX-WELD . . . is available in bronze and steel in size 
from 3/16-in. to 4-in. |. D. (incl.), with annular or helical 
corrugations, braided or unbraided, depending on re- 
quirements. REX-TITE heatproof~ mechanical 


CHIEAGD METAL HOSE Conrorarion 


ARE MAYWOOD, ILLINOIS 


Plants: Maywood and Elgin, Ill, 
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APPOINTMENTS 


American Chain & Cable Co appoints 
Alton Parker Hall general manager of 
sales, with headquarters at 230 Park Ave, 
New York City. Ralph J Teeple has heen 
made general district sales manager of 
New York district. J J Walsh becomes 
district sales manager of Page steel and 
wire diy and William Wagner sales man. 
ager for Reading-Pratt and Cady div, both 
at 230 Park Ave .. . Elliott Co, tube 
cleaner div, has appointed G L Elliott as 
assistant to president. Harold W Kealey 
has been made director of personnel, in 
addition to his duties as assistant secretary 

- O C Keckley Co has made € § 
Aspenwall sales engineer in steam and 
liquid control div and John M Davie sales 
manager of hydraulic press div. 


American Engrg Co buys Cochrane 
Corp and Faraday Electric Corp. Percy 
S Lyon continues to serve as president and 
director of Cochrane Corp and becomes a 
director of American Engrg Co. E T Klein- 
man, J M Doroshaw, J S Ackerman, Alli- 
son L Bayles and Thurlow E McBride, all 
officers of American Engrg Co, have been 
elected directors of Cochrane Corp. Bailey 
Meter Co appoints R E Sprenkle hy. 
draulic engineer . . . Cooper-Bessemer 
Corp appoints Walter F Myers to Wash- 
ington office staff . . . General Controls 
Co has made A E Hess manager of Hou- 
ston branch office. 


Westinghouse Electric & Mfg Co an- 
nounces appointment of Leonard C Blev- 
ins to sales manager of meter div. H L 
Buechner becomes watthour-meter sales 
manager. L G Burwinkel has been made 
assistant to vice-president. Gwilym A 
Price and John R Read have been elected 
to board of directors. Erie Hall has been 
appointed New Jersey division manager, 
with offices in Newark, N. J. Robert W 
Pritchard has been made assistant to Rus- 
sell E Ebersole, lamp sales manager. 
Former radio div of Westinghouse becomes 
industrial electronics div and former radio 
receiver diy becomes home radio div. 
Norman R Miller has been transferred 
to Los Angeles where he will represent the 
company at shipyards and ship-repair cen- 
ters in that area. John F Myers has been 
promoted to manager of Middle Atlantic 
district. Hf C Lease succeeds him as man- 
ager of Washington branch. O A Red- 
hair has been appointed manager of ac- 
counting at transformer diy plant in 
Sharon, Pa. 


General Electric Co changes name of 
news bureau to technical press service. Sev- 
eral organization changes within N. Y. dis- 
trict have been announced: G H Reid is 
appointed assistant district manager. W FE 
Brown has relinquished his position as 
manager, central station div, but will re- 
main to handle special assignments. H M 
Sliter is made district manager and R M 
Darrin assistant district manager of central 
station div. Horace Zimmer is appointed 
district manager of industrial div, which is 
in addition to his present position of dis- 
trict manager, transportation div; H M 
Bardin will be manager of sales of federal 
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=" BRING YOUR DRAINAGE PROBLEMS TO US 
ir cen- 
a Long, specialized experience, plus the steel, forged and welded construction. 
\tlantic fact that Strong makes the widest line We welcome the opportunity to help 
, Red. of drainage equipment combine to give you on any drainage problem. Write 
of ac: you the most satisfactory installation Strong, Carlisle & Hammond Company, 
ant in on any type of service. Cleveland 13, Ohio. 
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THIS NEW 
INFORMATIVE 
CATALOG WILL 
SOLVE YOUR 


FLANGED Silent 


CHECK VALVES 


® Precision Engineered 
® Economical 
Efficient 
Frictionless 


®@ Tight Under Every 
Operating Condition or 
Pressure up to 6000 Lbs. 


A Williams-Hager Valve in the Metropolitan 
Life Building, New York. 


Williams-Hager Flanged Silent Check Valves completely eliminate 
“Hammer” and “Bang” 
constant flow of liquids. 


in the lines, provide uninterrupted 


Unlimited in size or application, from 1" to 20", built of 
materials to best suit the end use, Williams-Hager Flanged Silent 
Check Valves have been chosen for years as standard equip- 
ment in such exacting line uses as oil, gasoline, acids, water, chemi- 


cals, gas, air, salt water, brine, etc., regardless of temperature. 
Write today for YOUR copy! 


mp Valves ...Water Gauges... Gauge 
Cocks -.+Pump Governors...Steam Traps 
Feed Water Regulators ... Water Columns 


2055 Pennsylvania Ave. Pittsburgh, 12, Pa. 
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and marine section, which has been trans. 
ferred from transportation to industrial diy, 
R B Ransom has been made manager of 
New Haven office and J J Pascher will 
manage the Hartford office. 


General Electric Co announces revision § | 
of its Pacific Coast set-up: Raymond MJ 
Alvord, commercial vice-president, Pacific J 
district, will become a member of presi. § | 
dent’s staff, remaining in San Francisco, §- 
and Allen G Jones will become commer. 
cial vice-president. E O Shreve, New 
York, formerly in San Francisco, heads the 
new staff. Others who become members of 
president’s staff are: T F Barton, of New 
York; W O Batchelder, of Chicago; L T 
Blaisdell, of Cleveland; W B Clayton, of 
Dallas; E H Ginn, of Atlanta; A L Jones, 
of Denver; T S Knight, of Boston; A § 
Moody, of Portland, Ore.; and C K West 
of Philadelphia. 


Thomas A Edison, Inc elects Sumner F 
Larchar to office of vice-president in charge 
of industrial relations . . . Reliance Elec- 
tric & Engrg Co has made R O Herbig 
Central-Western sales manager... TB 
Martin assumes duties of director of ad- 
vertising for both Detroit and Milwaukee 
electrical div of Square D Co, with head- 
quarters in Milwaukee. Dwight A Roehm 
continues as advertising manager of De- 
troit div and J Clifton Carr as advertis- 
ing manager of Kollsman div, with head- 
quarters in Elmhurst, N. Y. Frank Roby, 
who was in the armed services, returns as 
sales manager of industrial controller div, 
with headquarters in Milwaukee . . . Lin- 
coln Electric Co names W R Persons 
assistant sales manager. 


U E Sandelin has been named manager of 
Allis-Chalmers Mfg Co’s district office in 
Seattle, succeeding A J Schmitz, who has 
been named Pacific Coast regional manager 
with headquarters in Sar Francisco . .. 
Carlton J Daiss has become associated 
with Charles E Moore, president of 
Joshua Hendy Iron Works and general 
partner of Moore Machinery Co... 
Union Chain & Mfg Co announces ap- 
pointment of A C Mohr as Chicago dis- 
trict manager. 


Foote Bros Gear & Machine Corp elects 
L F Campbell, vice-president in charge of 
manufacturing, precision gear div; R B 
Moir, assistant vice-president in charge of 
sales engineering, industrial gear div; E A 
Johnson, assistant vice-president in charge 
of manufacturing, industrial gear div; 
I C MeVicar, assistant secretary; L J 
Malina, assistant treasurer. Gilbert H 
Gaus has been appointed manager of Gard- 
ner-Denver Co’s New York branch 
office at 76 Ninth Ave. G V Leece has been 
placed in charge of export div. 


Tube-Turns, Inc, appoints Arthur R C 
Markl chief research engineer . . . Metal- 
lizing Co of America formed a new div, 
the Moguloid Co of America, with gen 
eral offices at 1330 W Congress St, Chicago 

. - Donald J Reese has resumed his 
duties with development and research div 
of International Nickel Co at New York. 
Frederick P Huston has been placed in 
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ELECTRICAL OPERATION IS AS MODERN AS POST WAR INDUSTRY MUST oo 


How HAYS Combustion Control 


measures, coordinates, acts... AUTOMATICALLY 


= 


© Ne 


You See the 12 Vital Facts of 


MODERN COMBUSTION CONTROL 


in HAYS SALES VISUAL 


The most comprehensive, most under- 
standable explanation of automatic com- 
bustion control ever compiled. Ask the Hays 
representative to show it to you. 

. The purpose of Combustion Control. 


. How that Purpose is accomplished—3 


methods of control. 


. What results can be expected of each. 
. Elements of a good control system. 
. Elements of a good controller. 


Coordinating the controllers. 


. Selecting the best system for your needs. 
. How Automatic Combustion Control 


operates. 


. How each individual controller oper- 


ates. 


. How controllers are calibrated and ad- 


justed to fit requirements. 


. How controllers are stabilized to pre- 


vent hunting or over-travel. 


. Typical installations of Automatic Com- 


bustion Control. 
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T’S LIKE HAVING a smart, tireless four-man crew on 
the job—the boss (Master Pressure Controller) who 
waits for the call from the plant for more steam, then calls 
on the others to give him the necessary cooperation; the 
two men who control the Air (Air Flow Controller) and Fuel 
(Fuel Feed Controller) respectively; and the man who keeps 
the furnace draft constant (Furnace Draft Controller). 

To a central panel come reports of every fluctuation in 
every combustion factor, to be recorded and measured. 
Instantly accurate impulses go from the Master Controller 
to the Air and Fuel Controllers. These subordinate controls 
in turn transmit their impulses instantaneously to the damper 
or air control device and to the fuel feed device. Thus steam 
generation is kept in practically perfect balance con- 
stantly. 

You can see the many advantages—big savings in man- 
hours, important cuts in fuel bills, greatly reduced main- 
tenance. A big help in relating those benefits to your busi- 
ness is the Hays Visual Presentation of Automatic Combus- 
tion Control. A Hays Engineer can show it to you—no 
obligation, of course. A note to us will arrange it. 


CORPORATION 


INSTRU 
CONTROL 


MICHIGAN CITY, INDIANA, U.S.A 
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MATERIAL 

WITH A 1942, 
PRICE TAG? 


HENSZEY CONTINUOUS BLOWDOWN 


to help provide an abundance of 
LOW COST, POWER and CLEAN STEAM! 


The Henszey System keeps boiler water concentration 
within safe margins—insuring clean, efficient boilers 
and equipment by preventing foaming, priming, carry- 
over and the formation of sludge and scale (with 
proper chemical treatment). 


All this positive boiler water control is accomplished 
continuously, and automatically—without heat loss! 


Check the advantages of the Henszey Blowdown Sys- 
tem as applicable to your present or planned boilers. 
Send for folder “Complete Automatic Control of Boiler 
Concentration”. 


HENSZEY CO. 


Dept. D4 


Watertown, Wis. 


Flow Indicators Distillation Systems Heat Exchangers 
Feed Water Meters Boiler Feed Regulators Proportioning Valves 
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charge of Division’s railroad developments 
in application of nickel alloy steels, cast 
irons, monel and other nickel alloys . . . 
Crane Co announces that Lucien Moore 
is on leave for a few months on special 
assignment for the War Dept. 


Oakite Products, Inc, has appointed Dr 
Donald Price technical director ...A0O 
Thalacker has been made vice-president 
and general manager of Detrex Corp and 
E W Allison is now secretary. W H Webb 
js assistant sales mgr of alkali div .., 
Laclede-Christy Clay Products Co elects 
Don N Watkins to board of directors, | 
succeeding A H Killinger . . . Wickwire 
Spencer Steel Co announces that Henry 
Davis will be in charge of newly formed | 
market research dept, with headquarters at 
500 Fifth Ave, New York City . . . Mathie- 
son Alkali Works has made Howard A | 
Sommers chief engineer ... Graver Tank 
& Mfg Co appoints Charles W Springer 
manager of Eastern sales at 424 Madison 
Ave, New York City ... Elastie Stop Nut 
Corp of America elects John R Munn 
president. 


Wilkening Mfg Co has named Helmuth 
G Braendel chief engineer . . . Skilsaw. 
Ine, appoints E J Kelley vice-president in 
charge of engineering and J L MeManus 
secretary. Directors elected E B MeCon- 
ville. treasurer, to membership on board 
... Farrel-Birmingham Co buys Atwood 
Machine Co. Franklin R Hoadley be- 
comes president of both companies . . . 
Eagle-Picher acquires production and 
distribution facilities of Southern Lead 
Co, Dallas, Texas. Operations will be con- 
ducted under newly created firm name of 
Eagle-Picher Co of Texas . . . Otis Ele- 
vator Co has appointed LeRoy A Peter- 
sen president and has elected Edward A 
Fiteh to board of directors. 


Monsanto Chemical Co, organic chem- 
icals div, announced promotion of follow- 
ing on sales staff: R F Caulk to manager, 
flavors and condiments sales; I J Stanley, 
Jr, to manager, heavy chemicals sales: 
G W Buhrman to assistant manager, 
heavy chemicals sales; A P Kroeger to 
manager, intermediate chemicals sales; 
R B Semple to manager, petroleum chem- 
icals sales; C W Merrell to manager, 
pharmaceuticals sales; C H Sommer, Jr. 
to manager, plasticizers and resins sales; 
H C Koehler to manager, special products 
sales; and H F Shattuck to assistant man- 
ager, sales dept. Pending return of Fred C 
Renner, Robinson Ord serves as acting 
general manager of sales of div, A T Loef- 
fler as temporary assistant general man- 
ager of sales at St Louis, A P Kroeger as 
acting assistant branch manager in New 
York. Duties of C H Sommer are e% 
tended to include those of acting manage! 
of intermediate sales. F M Luckett was 
temporarily assigned to St. Louis to assist 
Mr Sommer. William M Russell has 
been appointed branch manager for Detroit 
territory. 


Caterpillar Tractor Co promotes C A 
Woodley to assistant general factory man- 
ager and William Naumann to factory 
manager . . . Cooper-Bessemer Corp 
appointed Simson-Maxwell, Ltd, of Van- 
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Install a Deming Turhine Water 


Your taxes are fixed by others. But YOU can control 
water costs. Here's a sample of what we mean: 


A company using a large volume of "city water" 
for many years had taken it for granted that nothing 
could be done about the high water bills. Finally, 
an official of the company suggested an investigation 
to determine the facts about installing a Deming 
Deep Well Turbine Pump on their own property. 


Result of the investigation was enlightening. The 
company with the assistance of a Deming Distrib- 
utor determined that an annual saving of more 
than $3,000.00 could be made by owning their own 


Deming Deep Well Turbine Water Supply System. 


Total costs of drilling the deep well, installing the 
Deming Turbine Pump and all related equipment 
was added to an allowance of 6°/, on the money 
invested. The annual net savings of $3,000.00 over 
former water costs is now an accomplished fact. 


Advantages of Deming Deep Well Turbine Pumps 
in respect to ease of installation, adaptability to 
individual requirements, dependable, low cost 
operation and easy maintenance are contained in 
Bulletin No. 4700-8. Write for a copy. THE 
DEMING COMPANY, SALEM, OHIO. 


THE COMPLETE LINE “““A_ 4 
PUMPS AND WATER SYSTEMS | 
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“If | ever designed a Globe Valve 
I'd make it easy to 
repack!” 
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So much for the packing 
box. Throughout the Lud- 
low Cast Steel Globe Valve 
you'll find many refinements 
of design that have won the 
approval of engineers, oper- 
ators and maintenance men. 
Ludlow Valves are long- 
lasting, efficient, economi- 
cal... . Write today for 
complete catalogs. 


MFG-CO-INC-TROY-N-Y: | 
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couver, as British Columbia representative 
. . . Warren Steam Pump Co name: 
William R Hill general sales manager 9 
industrial and commercial sales of cen 
trifugal, reciprocating and _paper-milll 
pumps . . . Located in Woolworth Bldg, 
New York City, new Gardner-Denver Co 
export office will be in charge of G Yj 
Leece, vice-president. S T Brown, assist.| 
ant manager, and Harold Weber, assistant! 
sales manager, will also be in New York 
export office. Edward Church joins Den.) 
ver office in export division and C E Kaiser] 
is in charge of export div in Quincy . , | 
Charles C Bray has been appointed assist.| 
ant to manager of worm gear div of De! 
Laval Steam Turbine Co. 

C F Ogden has been named chief of con. 
servation branch of Office of War Utili- J} 
ties power div. Harry C Wolfe and Clar. 
ence Mayott left the Office of War Utilities! 
recently . . . George C Doyle has been 
appointed director of smoke div of Mass, 
Dept of Public Utilities, with headquar. 
ters at Boston. He succeeds James W H 
Myrick, who is retiring . . . Herbert D 
Wentworth has been appointed station su- 
perintendent of newly organized eastern 
div of Public Service Co of N. H., with 
headquarters. at Dover . . . J F Bailey, 
president of Georgia Power & Light Co, 
has been named vice-president and director. 
of Florida Power Corp. Bailey will retain 
presidency of the Georgia property but will 
make his headquarters in the Florida power 
offices in St. Petersburg . . . John L Col- 
lins, plant engineer in charge of distribu- 
tion engineering and property record de- 
partment of Central Maine Power Co, 
has been elected president of Maine Asso- 
ciation of Engineers. 


Charles F Mosher, for many years gen- 
eral superintendent of Western Massachu- 
setts Elec Co, Turners Falls, and a promi- 
nent figure in hydroelectric plant operating 
circles in the Northeast, has retired after 
37 years of service. Mr Mosher was elected 
a member of board of directors as he left 
office. He has been succeeded by Arthur 
L Davis. 


Industrial Unit Heater Association 
elected following officers: F P Kohlbry, 
president; N Downey, vice-president; and 
L O Monroe, secretary-treasurer .. 
American Institute of Electrical Engi- 
neers named following for offices becoming 
vacant August 1, 1945: President: W E 
Wickenden Vice-Presidents: Ernest 
Fields, Herman B Wolf, L M Robertson, 
F F Evenson, F L Lawton Directors: John 
M Flanigen, J R North, W C Smith 
National Treasurer: W I Slichter. National 
Association of Fan Manufacturers elect? 
R H Nelson president, C T Morse vice-pres: 
ident and L O Monroe secretary-treasuret 
. . . Resistance Welder Manufacturers 
Association named Charles Eisler presi: 
dent and David Sciaky and H V Beronius 
co-vice-presidents for 1945. 


Valve Manufacturers Association elects 
following officers: President: W B Holton. 
Jr; Vice-Presidents: Lucien W Moore. J. P 
Ferguson, C W Burrage; Secretary-Treas- 
urer: George A Cooper; Directors: C ‘ 
Chamberlain, Oliver F Gang, C W Watson. 
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This is the Government's central heating plant 


in Washington. 


It’s an installation that consumes from 100 to 
600 tons of coal per day... and it’s also an in- 


stallation where rapper bars seldom break. 


Why? Because after encountering excessive fail- 
ures in the Cottrell precipitating units, the op- 
erators made replacements with bars of chromi- 


um Nickel “18-8” stainless steel. 


Differing from the unalloyed steel bars... which 


_ fractured near the ends and thus indicated weak- 


ness from corrosion at the stuffing box junctions 
.. Stainless steel suffers no steady loss of metal 


and strength as do corrodable materials. 


Considerably stronger than ordinary structural 
steel and immune to virtually all oxidizing-acid 
conditions, stainless steel also provides an im- 
pact value that the toughest of the common 


alloy steels cannot meet. 


In addition, stainless steel renders exceptional 
resistance to scale and creep at elevated temper- 


tures. 


Utilize the wide experience gained in the field 
of alloys by the technical staff of The Interna- 
tional Nickel Company. Counsel and printed 
data about the selection, fabrication and heat 
treatment of ferrous and non-ferrous metals 


await your request. 


67 WALL STREET 
» NEW YORK 5, N.Y 
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THE ALLPAX CO., INC. 
Mamaroneck, N. Y. 


LLPA 


THE PACKING THAT ''PACKS 
. . use it once and 
. .. you'll use it always 


Here’s the universal packing that can be 
used for any fluid or on any apparatus. One 
size packs all — economically, efficiently — 
tightly — simply. 

Try ALLPAX and you, too, will be enthusi- 
astic over its easy application and long wear. 


a You don’t have to remove old packing to 
repack with ALLPAX. Square cross section 
makes ALLPAX easy-filling in any stuffing box. 

Try it and you'll always use it. Full details 
on request. 


Distributors Everywhere 


The short, small diameter 
motors necessary for passage 
through short radius bends impose 
harsh restrictions on the power 
such motors will develop. This lack 
of power often slows up tube 
cleaning. It may even cause seri- 
ous time charges through exces- 
sive down-time of equipment 
cleaned. 


Wilson cleaners for curved tubes 
will help you overcome these and 
other troubles. There is a Wilson 
Tube Cleaner for every curved tube 


Modern tube- 
cleaners for the 
problems of to- 
day. 


TUBE CLEANERS 
FOR CURVED TUBES . 


from 1” ©O.D. up and for almost 
every radius. Let a Wilson Tube 
Cleaner cut your down-time and 
solve your curved tube cleaning 
problems. 


Thomas C. Wilson, Inc. maintains 
a large engineering staff for con- 
sultation on difficult or unusual 
tube cleaning problems. Write to- 
day for a copy of the new Wilson 
Tube Cleaner Check List and a 
40-page bulletin describing the 
complete line of Wilson Tube 
Cleaners. No obligation. 


THOMAS C. WILSON 
21-11 44th AVENUE, LONG ISLAND CITY 1, NEW YORK 
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Hugh Foster, W F Crawford, Ernest Coch. 
ran... Chesapeake and Ohio Railway 
Co appoints George G Ritchie general 
fuel service engineer . . . Hill and Knowl. 
ton moved its Cleveland office from 1454 
Guildhall Bldg to 323 Republic Bldg. 


Henry J Kaiser engineers have organized 
as a permanent group, known as Kaiser 
Engineers, with headquarters in Kaiser 
Bldg, Oakland, Calif. Company plans to 
undertake engineering work in any part of 
the world. Henry J Kaiser is president, 
E E Trefethen, Jr, and T M Price, vice- 
presidents, and George Havas, vice-presi- 
dent and general manager. George W 
Vreeland serves as chief consulting engi- 
neer and George B Scheer as chief con- 

sulting electrical engineer. 


A L Thalheimer, who became superin- 
tendent of claim dept of Hartford Steam 
Boiler Inspection & Insurance Co in 
1936, has retired from active service. He 
graduated from Sheffield Scientific School, 
Yale University, in 1889 and operated an 
engineering office of his own at Hartford, 
Connecticut, before joining the insurance | 
company in 1898 as a member of the inspec- 
tion staff. 


CURRENT AWARDS 


Brad Foote Gear Works has received 
Army-Navy “E” flag. Sterling Engine Co 
has been awarded a third star for its “E” 
flag. Brown Instrument Co, U. S. Ma- 
chine Corp and Henry L Crowley & Co 
have received the same honor. 


Ohio Injector Co and Edwards & Co 
have each received four stars. Chase Brass 
& Copper Co has been awarded five stars. 
Philadelphia plants of Phileo Corp and 
Simplex radio div in Sandusky, Ohio, have 
received the 17th and 18th Army-Navy “E” 
awards made to the company. Manhattan 
rubber mfg div of Raybestos-Manhattan, 
Ine, has been granted AAF quality control 
rating. 


OBITUARIES 


John Robert Hagemann, 44, manager of 
engrg in steam turbine dept of Allis: 


Chalmers Mfg Co, died Feb 15. 


Hubert Marion Artz, 70, operator of Trip- 
lett Power Plant, Woodstock, Va., died 
recently. 


Charles F Norton, 60, former sales man- 
ager for Louis Allis Co, died Feb 1i at 
his family home near Alhambra, N. Y. 


Harry © Alber, 52, prominent air-condi- 
tioning engineer, died Feb 8 in Los An- 
geles, Calif., following a heart attack. 


William Stoddard, former stationary en 
gineer, died in Providence, R. LI. recently 
where he has resided for 50 years. He was 
past president of British Club of R. I. 
Harvey Morse Cushing, 69, for 22 years 
chief mechanical engineer for Buffalo Niag- 
ara Electric Corp, died Jan 31. 

Alfred C Marshall, 73, director, consult- 
ant and chairman of operating council of 


Detroit Edison Co, died Feb. 9. 
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@ Just the single advantage of being clean 
makes Cleaver-Brooks Steam Generators the 
first choice of many experienced steam plant 
buyers. 


The modern design and construction of 
Cleaver-Brooks oil-fired steam generators as- 
sure clean, smokeless, efficient operation, and 
a “show-place” boiler room. ; 


CLEAVER-BROOKS COMPANY 
5109 N. 33rd Street + Milwaukee 9, Wisconsin 
WRITE on your BUSINESS LETTERHEAD 


for the Free Steam Cost Calculator—a ready- 
reference slic: rule showing the comparative 
steam costs when using oil or coal as fuel. 


® A steam-plant tailored for your job. 
Cleaver-Brooks analyzes your load con- 
ditions, space and equipment arrange- 


Why Not Have a 
Steam Plant with AU 
These Advantages 2 


® Saves space, uses less 
plant area, fits into low 
head-room locations. 


® Oil-firing eliminates 
smoke, ashes, clinkers, 
messy boiler - room con- 


ments, future growth needs, puts unit into 
initial operation, instructs as to operation, care, maintenance. 
® Designed for utmost convenience of operator — all con- 
trols may be operated from front of boiler. A factory 
engineer puts unit into initial operation, and trains your 
employees in operation, care and maintenance. 

e One source and one responsibility for the complete gen- 
erator — Cleaver-Brooks Factory-finished and tested—a 
fully “packaged” unit meeting all code requirements. 

e® Fast installation, No special foundation needed. Within 
24 hours after arrival, your Cleaver-Brooks Steam Gener- 
ator can be in operation. 

® Nosmoke-stack required; simple roof-high vent exhausts 
combustion gases. 


ditions. 
® Low operating costs; unsurpassed guarantee: 
— 80% thermal efficiency; 13% CO. gases; 
stack temperature not to exceed 125° F above 
saturated steam temperatures. 


@ Quick steaming—for any emergency or 
fluctuating loads — through high heat transfer 
with Cleaver-Brooks 4-pass down-draft con- 
struction and integral oil-burner. 


e Full size range is available—22 models in 
sizes from 15 to 500 hp., at steam pressures 
from 15 to 200 Ibs. p. s. i. Write for bulletin and 
complete information. 
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GENERATORS 


15 to 900 psi 

- Control and shut-off 
of volume and pressure 
for air, gas, steam, — 
liquids and semi-solids 


TORQUE EQUALIZED 


= Highly-glazed 2 “ich 6 erating 


monolithic coating | 
prevents cracking and spalling ‘Three-Way Va 
Brickseal will reduce to a minimum the = 


danger of untimely failure of boiler 
refractories. This widely-used refrac- 
tory coating, applied like paint with 
brush or spray gun, forms a highly- 
glazed, heat-reflecting, monolithic, pro- 
tective surface which prevents damage 
due to cracking, spalling, slagging, air 
infiltration and sudden temperature 
variations. 


All R-S Butterfly Valves are 
precision engineered, metal- 
lurgically and mechanically, 
and this is the chief reason 
why the Three-Way Valves 
have met widespread approval 


Brickseal should not be confused with and acceptance. 


ordinary air-set washes which form a 
plaster-like surface coating. Brickseal 
consists of high-fusion clays and metals 
combined in oils. Furnace heat burns 
the oils and vitrifies the clays and 


Designed for mixing and 
quick interchange service, 
these valves are adapted to 
pressures from 15 to 900 psi 


metals, which penetrate deeply into all No. 631 aad for elevated oc sub-sero 
ore cracks and joints, binding the I 1 
ricks into a durable, monolithic wall. temperatures. In manual op- 


eration, four to six revolutions of the hand wheel fully open or 
off due to sudden temperature close the valve vane. Adjustable linkage is usually provided so 
changes because, at operating temper- that the mixture can be changed at will. 

atures, it becomes semi-plastic, per- With a pressure drop across the valve, the vane tends to close 
mitting it to expand and contract with itself. The torque on the closed right-hand vane (see illustrations) 
the wall. Brickseal also binds old is opposite to that on the open left-hand vane so that the torque 
cracked or loosened bricks, Clinkers is equalized and no excessive load is placed on the prime mover 


may be removed without damage to mane : 
lining. whether the operation is manual or automatic. 


You can secure Brickseal protection Available in sizes from four to sixty inches. Write for details 
with very little cost or delay. Write and Catalog No. 14-B. 
for sample today. VALVE DIVISION 


R-S PRODUCTS CORPORATION 


4536 Germantown Ave. + Philadelphia 44, Pa. 


BUTTERFLY VALVES 
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Brickseal cannot crack, blister or peel 


BRICKSEAL 


REFRACTORY CO. 


1029 CLINTON ST., HOBOKEN, N. J. 
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New 
Station 


Pittsburgh... 


Partial view of 
boiler showing 
roof and water 
wall tubes. 


Year after year, for forty-two years, Pittsburgh Seamless 
has been used to tube the boiler installations of some of 
the most modern power plants of the period. Once again, 


> 


i Hi. 


+ 


Section through boiler is shown above. 


in a large new power station in Virginia, Pittsburgh Seamless 
was selected for its known reliability. 

Since its inception Pittsburgh Steel Company has pio- 
neered in seamless tubing manufacture and has been iden- 
tified with many of the advances of the industry. The same 
technicians and production specialists who were able to 
develop the successful tubular Railway Axle, have brought 
comparable skill to the perfection of Pittsburgh Boiler 
Tubes, Heat Exchangers, Condenser Tubes and High 
Pressure Piping. 

For trouble-free performance, always specify Pittsburgh. 


PITTSBURGH STEEL COMPANY 


1600 GRANT BUILDING 


PITTSBURGH, PA. 
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The Cochrane — 
THAT 

Valve is popular i 

not only because 


SIMPLE AND DEPEND 
ervice, but be- { 

use of its long, sie 
trouble free life. as Or: all the plans, products and 

- | methods advocated as fuel-savers, 

Enco Streamline Baffles represent one 

Cc ole H A N F of the simplest and most dependable 


means available. 


MULTIPORT | ove put to work be- 


cause they are adaptable to any type 
In many plants all over this country of water-tube boiler—and the entire 
Cochrane Multiport Back Pressure job can be turned over to this com- - 


Relief Valves have been operating pany. 
continuously for ten, twenty, 


Dependable because they are de- 
signed on sound engineering prin- 
ciples, backed by The Engineer Com- 
pany’s quarter-century of experience 
in this field. Baffles are individually 
designed to meet the requirements 
of each boiler. Installations are made 
by our mechanics whose skill in this = 
work is unsurpassed. SQ 


= 
A Booklet Worth Having 


Details of these baffles, with descrip- 
tions of novel and ingenious con- 
structions used in numerous types of 
boilers are available in this booklet. 
It is looked upon by many engineers 
as a reference book of real value. 


COCHRANE CORPORATION Your copy will be sent on request. 
3106 N. 17th St., Philadelphia 32, Pe. 


| THE ENGINEER COMPANY 


? fe 75 WEST STREET NEW YORK 6, N. Y. 


Canada: F. J. Raskin, Inc. . 370 Rachel E., Montreal, P. Q. 
CHRANE 
SPECIAL 


eit (Lnco Steeamline Battles) 


PRODUCED EXCLUSIVELY BY THE ENGINEER COMPANY 


twenty-five years—and longer—with 
out replacement of a single part. 
The care, the skill, the close preci- 
sion to which this remarkable valve 
is built, are some of the reasons. 


Write for Publication 4150 


DISCHARGTRS PRESSURE VALVES] SLOW GFF VALVES | 
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New, efficient equipment of evety kind 
promises tremendous postwar production 
advantages. Don’t let lack of electrical ca- 


pacity bar you from such opportunities. 


Make sure your wiring plans are based 
on future needs, not past experience. Re- 
member, rush teardowns for alterations 
will be costly. Wire ahead! 


Now is the time—while you’re in the 


planning stage—to call in your consulting 


or plant power engineer,. electrical con- 

In this working component of a high-powered in- 
duction-heating unit, brief applications of rela- 
foresighted wiring will cost a lot less than tively large amounts of power heat metals from 
within. Heat distribution is quick, uniform. 


tracter or power salesman. They'll agree 
the “wait and see” kind. om 


ANACONDA WIRE & CABLE COMPANY 


GENERAL OFFICES: 25 Broadway, New York City 4 Subsidiary of Anaconda Copper Mining Company 
CHICAGO OFFICE: 20 North Wacker Drive 6 * Sales Offices in Principal Cities 
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De-Scale 
Evaporator 
Coils 


Removing lime-scale and oxi- 
dized deposits from evaporator 
coils is a specialized cleaning 
task that requires a special- 
ized cleaning material. Be- 
causeOAKITECOMPOUND 
No. 32 is designed for this and 
similar work, it does the job 
EASIER ... FASTER! 


It is far safer to use than com- 
mercial raw acid—a fact 
which users confirm when a 
recommended solution is cir- 
culated, flushed out and then 
neutralized. This specialized 
Oakite method helps you put 
this maintenance task on an 
easier, speedier and more eco- 
nomical basis. 


Send for FREE Digest! 


Further helpful data on this 
important job is contained in 
the new Oakite Power Plant 
Digest. Write for your FREE 
copy TODAY! 


“OAKITE PRODUCTS, INC. 


23 Thames St., NEW YORK 6, N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 


MATERIALS & METHODS FOR EVERY CLEANING 


WHEN YOU USE THE 
WESTPORT WELDED 
JOINT 


—\N 


\) 


Yes, you get GREATER FLEXIBILITY when your pipes are 
welded by the Westport Patented Joint . . . because with 
this method the fusion buttwelded joints are made from one 
side only . . . with complete penetration to the root of the 


weld ... and there are NO icicles or protrusions at the base 
of the weld! 


When you engage Mitchell & Co. you are assured of 
getting fabricated piping with the latest in Power piping 
design, which includes the Westport Welded Joint. 


Features of this joint include: 


1 No constriction in pipe area due 
to Backing Rings 


2 Smooth Pipe contour at base of 
weld 


3 No sacrifice in strength of the 
pipe due to removal of wall or 
Backing Ring 


4 No gaps between rings and the 
inside of the pipe wall 


5 Uniform physical properties 


6 Meets A.S.M.E. Standards. 


Varratior pipe 

wea/l/ phicknesses. 

to allowable 
polerance 


Pipe ro Joint 


The Westport Method . .. illustrated above . . . consists of the use of a joint 
in which the ends to be welded are formed and machined to provide a special 
U-shaped groove . . . joining the lips at the roof of the weld by the oxyacetylene 
process .. . and completing the joint by the usual electric arc procedure. 


WRITE FOR BULLETIN AND FULL DETAILS 


W. K. MITCHELL & CO., INC. 


PHILADELPHIA 46, PENNA. 


™ ws 
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When a coal company uses Sarco Con- 
trol at the mouth of the mine to save fuel, 
there must be a reason. When textile, 
plating, chemical and scores of heavy 
heat using industries tell us that their out- 
put with existing process equipment was 
materially increased with correct steam 
traps and control, we know that the 
results indicated above are possible in 
many cases. 


Many of the plants built or converted in 
war time were hastily engineered. Steam 
connections were made with inade- 


A few of the Sarco products are shown 
below. The Sarco Hook-Up book will 
show where and how to apply these econ- 
omies in your plant. It's free for the asking. 


quate help and frequently the right 
steam traps and control were not even 
available in the time allotted. Already 
Sarco engineers have found many cases 
where the addition of a few dollars’ 
worth of steam traps can increase the 
production of equipment that cost many 
thousands of dollars and save their cost 
in fuel in a few months. 


TR-21 


TEMPERATURE | 


CONTROL 


TR-40 


MPERATURE 


CONTROL 


No. 9 


tt 
’ 4 AT THERMOSTATIC 


STEAM TRAP 


STEAM TRAP 


BUCKET TRAP 


SARCO COMPANY, INC. 
475 FIFTH AVENUE 
NEW YORK 17, N. Y. 


Represented in Principal Cities 
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See Either or Both of 
These 2 New Books FREE 


ELECTRICIANS 
HANDBOOK 


ELECTRONICS 


Here's a BRAND NEW, 


up tothe minute Electricians Hand- 
book. A book electrical workers need for re- 
ference onthe job. Over 5,000 electrical 
facts—wiring diagrams—essential elec- 
trical formulas—latest coderules, tables, 
charts, and wiring methods. Includes In- 
dustrial Electronics data. A practical book 
every electrical worker can use every day. Pocket size, 
flexible leatherette cover to stand every day usage. 
Electricians Handbook 
: __ 2 See this book FREE for 
7 days. It’s a book 
ra electricians have been 
waiting for—350 pages 
“chuckfull” of VALUABLE 
i ELECTRICAL DATA that can 
earn it’s small cost many times 
over. Price $2.75, payable after H 
7 days’ FREE inspection. 
Fhe QUICK Way | 
To BIGGER PAY 
To get ahead in Electricity | 
NOW and in the future you 
should know ELECTRONICS. 
It is the big pay field for Elec- 
trical workers, Coyne’s new 
ress isespecially writ- 
al ay ee es ... according to estimates of the Solid Fuels Administra 
cians who want practical 


“on the job” simplified, tion for War . .. “total production will be from 40 to 55 million 
Sook practical book written t bel i ts” 
for practical mon, Electricians should ons Ow requiremen Ss. 
find this book a ““GOLDMINE” of 
EASY TO FOLLOW 
days" FREE inspections That means that Industry must economize on coal. Are you 
ye S d 4 alerted? Power men today must be on the alert more than 
Send No Money 
of PRES for? ever to assure full efficiency in their steam-generating units 
or bth your for .. . check every possibility for furthering economy in coal con- 
‘le che you ‘dont want the book, send sumption—right on down to the receiving of their coal, its 
back and you owe ne ning 
you Keep either or both you can pay ae outlined in storage, and its delivery to stokers or pulverizers. 
to paper restrictions — send that coupon NOW! 


ELECTRICAL SCHOOL As designers and builders of coal storage and coal and ash 
handling systems for over 130 years, Gifford-Wood stands 
ready to cooperate with you to the fullest. Standard and 


special designs—or combinations—to meet individual require- 


COYN 


H. C. LEWIS, President 
i 500 S. Paulina Street, Dept. 45-R3, 
CHICAGO 12, ILLINOIS 
Send me the books checked below on 7-day free 
i trial. I'll either return them in 7 days or pay for 
¥ them according to the plan I select as outlined here 
Electricians Handbook: 1 Volume. 


Price $2.75 after 7 days FREE examination. ments will gladly be adapted by G-W engineers in consulta- 
OF tion with your Engineering Dept. Catalog P-200 will also be a 
| 
g and poy monty | Engineering data. Write for your copy today. 
1 
| NAMES 


I AppREss. 


i 
SPECIAL PAYMENT PLAN big help with its 120 pages of pictures, drawings, tables and 


I cIry Zone STATE. 
| Jif you want books sent C.O.D.—you pay post- 


man eash price (shown above) check here. § G F F O R D es W O O D C O “if 


1 Same 100% satisfaction guarantee. | 
| NEW YORK 17, N. Y. CHICAGO 6, ILL. 


| 420 Lexington Ave. HUDSON, N Y. 565 W. Washington Ave. 


Ash Spouts * Barge Unloaders * Bins * Boiler Room Equipment + Buckets * Bunkers * Carriers 
Chutes + Conveyors * Crushers * Elevators * Feeders @ Gates * Ground Storage Systems 
Hoists * Hoppers * Infra-Red Drying Systems * Screens * Silo Storage Plants * Tanks 
Weigh Larries 
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..-PRACTICALLY 
-INDESTRUCTIBLE 
in Service with 
upwards of 100 Acids, 
Alkalies, Abrasives and 
Suspended Solids 


g 
Pewee 


Available in 10 sizes, Y2" to 6”, Screwed 
or Flanged. In semi-steel or lined with 
rubber, glass or lead. Pressures to 150 
Ibs. Temperatures to 150° F. These 
valves are being extensively used to re- 
place more expensive valves in chemical 
plants, industrial plants, mines, sewage 
disposal plants, water works, paint fac- 
tories, paper mills, food processing and 
other industries. Hand-operated type at 
right; below, pilot-operated type control- 
, ling flow rate, backwash and rinse cycles 
in Mid- West industrial plant. 


No. 1455 Corrosion and Abrasive Proof 
DIAPHRAGM VALVE 


or water pressure, controlled by auto- 
matic timeclock or pilot. Write for 
McAlear Diaphragm Valve Bulletin. 


ECAUSE diaphragm completely 

separates fluids from working 

parts, mechanism of this valve 
is trouble-free—cannot freeze in out- 
door service—and no stuffing box or 
repacking is required. Valve does not 
depend on metal-to-metal contact for 
closure. Hence no leakage is possible 
and no reseating ever necessary. Shape 
of weir prevents accumulation of 
solids—offers minimum resistance to 


flow —and positive shut-off is provided 
H-W TYPE 1800 COMPACT BY-PASS MANIFOLD 


by diaphragm even when solids are 
trapped on the seat. Valve is install- 
able in any position without danger of 
leaks. Suitable for on-or-off or for 
throttling service. Special types may 
be operated from remote points by air 


Simplifies piping designs, eliminates a num- 
ber of flanged or screwed connections, saves 
space, reduces leakage hazards without in- 
creasing installation costs. Sizes 144 to 4 
inches. Bronze, cast iron, steel, union and 
bolted bonnets, screwed and flanged ends. 
Also silver braze and steel socket weld. 
Write for H-W Bulletin 117. 


IF YOU HAVE A CONTROL PROBLEM, call on McAlear engineers. Draw on their fund of experi- 
ence .. . on their readiness and willingness to help you develop special controls when unusual conditions 
require them. For informative bulletins or catalog, write McAlear Manufacturing Company, 1913 S. Western 
Avenue, Chicago 8. Affiliated with Hanlon-Waters, Tulsa, Okla.; Climax Engineering Co., Clinton, Iowa, 
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Kinking tube cleaner 
hose to shut off air is 
poor practice at any 
time, especially now, 
when hose is a critical 
material. Besides ruining 
the hose, small hose par- 
ticals may peel off and 
clog the motor 


Why risk damage to tube cleaners and 
hose by kinking the hose to control the air. 
A Roto Operating Air Valve attached to 
the tube cleaner motor, enables the oper- 
ator to control the air safely, entirely by 
himself. This inexpensive valve speeds up 
tube cleaning and releases a helper for 
other work. Our complete line of modern, 


efficient tube cleaners will meet practi- 


cally every requirement. Write. N 


* 0 T 0 Division of Elliott Company 


145 Sussex Avenue Newark 4, N. J. 


KEWANEE 


SCOTTIE. JR BeiLER 


5 sizes for small industrial 
usage. 9.9 to 30 H.P. Conveniently 
compact, yet easily accessible. Low 
in cost — economical to operate. 


75 Years Boilermakers 


KEWANEE BOILER « 
CORPORATION “fiance 


When you want 
accurate and depend- 
able automatic tempera- 
ture or humidity control for 
Industrial Processes, Heating or 
Air Conditioning Systems, callina 
Powers engineer. With over 50 years 
of experience and a very complete 
line of self-operating and air oper- 
ated controls we are well equip- 
ped to fill your requirements. 
_ Write for Circular 2520 
2771 Greenview Ave., Chicage 
Offices in 47 Cities—See 
your phone directory. 


POWERS REGULATOR 
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| 
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| N Pacific’s 20 years of precision pump 
building experience, there has never been a pumping prob- 
lem encountered that Pacific Pumps couldn't lick . . .and with 
top efficiency, too! 

Every type and size of pump in Pacific’s entire line is scien- 
tifically correct in design and construction. No matter what 
your requirements may be ...a single pump or complete 
plant facilities... Pacific can furnish the right equipment 
to do the job efficiently and economically. 


The above illustrated Pacific Type JB Centrifugal Pump is Pacific's rigid specifications demand Impeller perfection. On this specially 

: designed machine, sensitive to split-hair measurement and register, each 
designed for boiler feed and hot water citculating systems. Pacific Impeller is tested for dynamic balance. Result . . . smooth, vibration- 
Available in 2 to 8 stages, sizes 1/2 to 6”, speeds to 3600 free performance . . . long, efficient pump life. 


R.P.M., capacities to 1600 G.P.M., differential pressures to 
PACIFIC PUMPS, INC., Huntington Park, Calif. 
1000 Ibs., operating temperatures to 500° F. Catalog No. 80 tne of tis ees 


gives full engineering data. Write for your copy! Export Office: 30 Rockefeller Plaza, New York 


PACIFIC 
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WEIGH COAL TO EACH 
BOILER and REDUCE 
FUEL COSTS 


With Richardson Coal Scales 


By Scare Co 


Conventional Installation of 
Richardson Automatic Scale 
Between Overhead Bunker 
and Pulverizer. 


Combustion efficiency as applied to 
Boiler Plant Operation. Fuels and 
Equipment is now a most important 
factor in Defense work. Fuels cost 
more than ever before. Boiler loads 
are heavier. A scarcity of some kinds 
of fuel is apparent. 


The Combustion trained man—the Hays 
trained man — can do his part, and 
open up big opportunities for himself 
that never existed before, by devoting 
a little of his spare time in training 
himself to meet present conditions. 


Our Hundreds ef | Simple, easy read- 
Friends ing, practical Hays 
International Home Study Course Counterion 
| in Fuel and Com- 
Combustion En- bustion Engineer- 
gineering Com- ing. For 26 years 2 
Riley Stoker the Hays Institute Al 
Go. clusively in training With the aid of Richardson Automatic 
Edison Com- age Coal Scales you can quickly pick out the 
Sesto of Sen coal-wasting boilers in a battery ... rem- 
and | now hold substan- edy what's wrong before fuel and money 
tial positions of re- are lost. atta eine 
sponsibility. What 
Used as units of a Richardson Coal 4. 
panies wee thelr wen te Thor Weighing and Feeding System, these To Fir 
know the value of Hays Combustion _ scales accurately and indisputably record Sane” ai 
Training. | the weight of coal consumed by individ- : 
SEND FOR FREE BOOK ual boilers; indicate uniformity of load Conventional Method of 
The coupon ‘will being you, carried by multiple pulverizers serving a 
out pense, parti i 
the | single boiler. Coal to Stoker. 
home study Course in Combustion. Do 
your part by starting now to train your- A patented Richardson feature for stoker 
self in the uncrowded wide open field a on oe 
of | Fuel and Combustion Engineering. installations is the “Monorate” Non-Segre- 
ays Traine men are in emand, 2 
da th — ee gating Distributor. A reduced section 
Now. No obligation of course. down its center improves on flat spouts, BULLETIN NO. 1143 
ermits uniform  veloci throughout. is packed with helpful 
Hays Institute of Combustion | Since & s do not turn rd cause of seg- aepene ant ae. 
430 N. MICHIGAN AVE., CHICAGO, ILL. P graphs of installations 
DEPT. 14 regating coarse and fine lumps is re- of Richardson Coal 
Our 26th Continuous Year . . . moved. fer your 


Hays Institute of Combustion, 
430 N. Michigan Ave., Chicago—Dept. 14 


Miease send me your Free Book ‘Opportunities 
tor the Combustion Expert’’--No Obligation. 


Name 


RICHARDSON SCALE CO. 


CLIFTON, N. J. 


Atlanta * Boston * Chicago * Omaha + Montreal + New York + Philadelphia 
Minneapolis * Detroit » San Francisco * Toronto + Wichita + Pittsburgh 


Mate 


Companys Name 
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The armed forces include a long list of specialists: avi- 
ators, paratroopers, tank drivers, artillerymen, walkie- 
talkie operators, etc.—all received highly specialized 
training so that they can do their vital jobs correctly. 


The piping front also depends upon specialists. Weld- This IS a War of 


ers, benders, machinists, lapping machine operators, 
metallurgists, research engineers, radiograph tech- 


nicians, furnace operators, etc. have had specialized 
training in the plants of qualified pipe fabricators. 


These piping specialists, plus the specialized equip- 
ment (such as rotating fixtures, and jigs for welding, 
straightening tables, etc.) available in fabricating 
plants, enabled qualified fabricators to do an outstand- 
ing job in meeting the tremendous demand for piping 
in the great industrial conversion to war production. 


INSTITUTE 
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Try this ‘method of 
| keeping down furnace 


maintenance costs... 


4 Lay-up linings with Adamant .. . its 

higher bonding strength (see below) 

i“ protects the structure at the joints where 
failure usually begins. Result . lin- 
ings last longer . . . production’ is main- 
ta +» a repair costs and replacement © 
materials saved. 


Stronger by Tesi | 


taborato- 
tests 

‘Adamant has 

bonding | of 


Ibs. at 
temperature; 270 
Ibs. at 2600° 
Adamant has 
P.C.E. of 3000° F. | 
For more de- 


784 $. | Swanson St., Philadelphia 47, Pa. 
in Canada, Canadian Botfield Refractories Co., 
Ltd., 171 Eastern Avenue, Toronto 


HIGH-PRESSURE FOLDED ASBESTOS 


GASKETS 


for Handholes and Man- 
DUMP PALMETTO holes of oilers and for 


Asbestos 
Metallic Other Steain Services. Your 
The steady, uniform flow produced Sheet 


by the continuous turning of the Packing 


rotors in an IMO pump is ideal for wobec mg receive prompt attention. 


oil burners, hydraulic and other 


service requiring an even, pulsa- Order TO DAY. 


tion-free flow. 


inquiries and, orders will 


GREENE, TWEED CO. 


/M 0 PUMP DIVISION oF 7 » Manufacturers of the Famous PALMETTO Packings for Every Service 
DE LAVAL STEAM TURBINE CO. ©) Bronx Bivd. at 238th St., New York 66,N.Y. Plants at New York, N.Y.and North Wales, Pa. 


| move On TRENTON 2, NEW JERSEY 
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designed to give you 
more for your money 


Here is a duplex strainer which does a 
thorough job of removing dirt and other 
foreign matter from oil, water and other 
liquids, yet is moderately priced. 


Check These Features: 
DUPLEX DESIGN— 


Permits cleaning without flow interruption. 


ONLY 1 VALVE— 


Single shut off cock provides continuous 
flw during switchover and is pressure 
balanced for easy operation. Steel spring 
takes up any plug wear and insures 
against leakage. 


VERTICAL BASKETS— 


Allow continuous flow while cleaning. Dirt 
is collected in basket which is easily re- 
moved without loss of fluid. Strainer free 
area is a minimum of 5 times pipe area. 


SINGLE-SETSCREW CLAMPS— 


Quickly removable, yet seal basket 
chambers tightly. 


PACKING GLANDS— 


Nut-and-stud type, easy to adjust and will 
not corrode and “freeze.” 


PLUG DRAINS— 


On basket chambers, provide convenient 
arrangement for draining fluid from unit. 


Made of cast bronze, these SK Duplex 
Strainers are designed for pressures up 
to 125 psi, in pipe sizes from 1/2 to 2 inches. 
Being light-weight, they need no support 
other than the pipe line. 


Other SK Strainers are made in cast 
iron up to 250 psi or steel for pressures 
up to 600 psi and sizes up to 6 inches. 


SCHUTTE & KOERTING COMPANY 
Manufacturing Engineers 


1150 Thompson Street, Philadelphia 22, Pa. 


JET APPARATUS ° 


CONDENSERS AND VACUUM PUMPS ° 


HEAT TRANSFER EQUIPMENT ° 


FLOW INDICATORS 


trouble and expense 
Positive flow information in critical 


sections of pipe lines is provided _ 
by SK Flow Indicators. Power may 


be conserved, a continuous proc- 


ess may be kept in operation and — 
damage to expensive equipment 


may be prevented. 


Cast bodies, available in red brass 
or meehanite iron, are designed 
to’ withstand the same pressures 
as extra heavy pipe fittings. Glass 


is tempered plate, thermal-shock 


resistant, and being at least 2 
inch thick is practically unbreak- 
able. Indicating vane is rotary 
type of light plastic, corrosion - 
resistant and almost frictionless. 


For use in any position at pres- 
sures up to 250 psi and tempera- 
tures up to 250° F., these Flow 
Indicators are supplied in pipe 
sizes from 12 to 2 inches, inclusive. 


Flapper type Flow Indicators having 
glass on one or two sides are 
available in pipe sizes from 2 to 
3 inches, inclusive. 


VALVES . 


dl 


ROTAMETERS 


FLOW INDICATORS * GEAR PUMPS + STRAINERS * OIL BURNING EQUIPMENT * SPRAY NOZZLES AND ATOMIZERS * RADIAFIN TUBES 


POWER ® April, 1945 


215 


* 
4 
{ 
} 
a 
6) = 


These remarkable regulators are 
particularly adapted to service where 
pressures must be maintained within 
fractions of one pound and without 
perceptible variation even where de- 
mands fluctuate and widely varying 


initial pressures 


for 


occur. They are 


suitable steam, air, gas, ete. 


where it is essential to maintain a 
constant reduced pressure in heating 
mains, vats, cookers, retorts, etc. 
They may also be applied as alti- 
tude regulators to maintain constant 
level in open tanks, or as 


governor 


a pump 


to assure constant pump 
discharge pressure. 

The scope of applications of these 
ATLAS Regulators is almost 


limited in pressure regulation. 


un- 
They 
will accurately regulate at any pres- 
sure between the initial pressure and 
atmosphere in one stage, operating 
control valves from '4” to 6”. 


Write tor "Bulletin No. 1B" 
Giving Complete Details 


No. 801—for reduced pressures 2 to 15 Ib. 
, 801-8—for reduced pressures 0 to 5 


 ~edieeed reduced pressures 15 to 150 


1”, 1%”, 1%", 2”, 2%”, 3”, 


Check the items in the coupon below 
on which yeu want information. 


ATLAS VALVE COMPAN 


RECULATING VALVES FOR EVERY SERVICE | 
289 South St., Newark 5, N. J. 
Representatives in Principal Cities 
0 Without obligation, please send “Bulletin 
No. 1B.” Also, please send complete infor- 
mation on the following ATLAS products: 
Damper Regulators [| Pump Governors 


Temperature 
Regulators q Float Valves 
[) Exhaust Control [} Oil Control Cocks 
Systems Humidity Con- 
oOo Regu- trollers 
ators 
Campbell Boiler Thermostats 
Feed Water {) Balanced Valves 
Regulators Control Valves 
Address 
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“Here's what happened when I! 
mailed a coupon like the one below: 


The management has a much better understanding 
of me and my job... 


1! have an appropriation for a new, completely 
modern steam plant with an overall efficiency 
stepped up to 80% or higher —a 


| / 
PREFERRED 


UNIT GENERATOR 


# Compact, self-contained, completely coordinated, consist- 
ing of boiler, oil burner, induced draft fan, controls, piping, 
wiring—everything ready to hook up and start the burner. 
Requires no stack, no special foundation, minimum floor 
space. 20 to 500 HP sizes. 


THIS CAN HAPPEN TO YOU 


Send the coupon and you'll get two valuable things FREE 
... A 36-page booklet packed with vital information on 
steam production—facts and ideas for you to pass on to 
the management for the betterment of your job .. . And 
a folder giving full information on Preferred Unit Steam 
Generators. Sending this coupon may prove the biggest 
thing you've ever done for your future—how about send- 
| ing it NOW? 


SIGN AND MAIL NOW — — — — 
Preferred Utilities Mfg. Corp. 
1860 Broadway, New York 23, N. Y. 
Please send me DIVIDENDS FROM YOUR 
PREFERRED UNIT STEAM GENERATOR. 


4 
4 


POWER PLANT and full details on 


| PREFERRED UTILITIES ~~ 
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can simplify our piping...cut installation costs = 
and CONTROL BOTH Temperature and Pressure’’... 


DUO-MATIC CONTROL — Tem- 
perature Regulation and Pres- 
sure Reduction with a SINGLE 
regulator 


WIDE RANGE, RUGGED THER- 
MOSTATIC ELEMENT—100°F 
adjustable temperature 


SINGLE SEATED for positive 
dead-end control 


METAL DIAPHRAGMS No bel- 
lows or packing glands 


RENEWABLE WEARING PARTS 
— 100% interchangeability 


CORROSION & WEAR RESIS- 
TANT-— Stainless Stee] Hard- 
ened Wearing Parts. 


FOR COMPLETE DETAILS 
WRITE FOR BULLETIN 404A 
LYNDHURST © NEW 


LESLIE CO. 
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REG. U. S. PAT. OFF. 


TEMPERATURE REGULATOR 


SELF-CONTAINED 


Anywhere in your plant — wherever you want to guard your least 
or your most important processes with BOTH accurate temperature 
regulation and pressure control, simultaneously — you can easily 
and quickly install the Leslie Temperature Regulator with the as- 
surance of absolute dependability of results. 


¢ EXTREME ACCURACY AND SENSITIVITY 


This Regulator was designed for accurate, dependable control 
where other regulators failed. In brief, it holds temperatures con- 
stant, in the closest limits, with the minimum expenditure of steam. 


¢ MAY WE HELP YOU? Leslie Engineers are prepared to work 
with you to help you select the correct type of Leslie product for 
your needs and to advise you regarding the most effective methods 
of installation. When writing please give complete details as re- 
quested in our bulletins. 


JERSEY 
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NEVER TOO COLD 


ben TO CONVALESCENCE and final recovery is complete 
temperature control. Important enough in the case of 
health, it becomes virtually obligatory in the presence of 
illness, where sudden changes of temperature might have 


: Diagram of typical Central Fan System Control. Fulton 
serious consequences. 

q Sylphon Regulator No. 928 on pre-heater gives freezing pro- 

Fulton Sylphon Temperature Controls and Regulators tection. No. 928-C governs steam supply to re-heater, thus 


provide a wide opportunity for the design and construction maintaining even desired temperature of delivered air. 

of heating and ventilating systems in which rooms can be 

held constantly at optimum temperatures with maximum \ NEW MOVIE . . .“The Story of a Bellows” is 
available to interested executives and organiza- 


dual economy. Correct modulating action is provided ...not 
sharp (dangerous) corrections from “too hot” or “too cold.” tions. It demons‘rates graphically how a bellows 


Write for Bulletin GS-821. Many types of Sylphon Regulators converts tempe 
are available. All are simple, rugged, self-contained, basically controlled mechanica movement. It also shows 
self-powered. clearly the operations of various types of tem- 

perature regulators. 


TEMPERATURES ON 


STHE FULTON 


D"BUSHING) | 
NEVER TOO HOT 
as _ STEAM. 7 
“FRESH AIR} 
NN | | 
| 
7% 
PREHEATER 
Ab 
il, 1945 
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equipped with 
FLU SH. VALVES 


HE DRAKE, at the north gate of Chi- 
cago’s famous Michigan Avenue, is one 
of the nation’s finest hotels—and like the 
majority of the nation’s finest hotels, is 
equipped with Sloan Flush Valves. 

Says Mr. Utescher, Chief Engineer, “Sloan 
ROYAL Flush Valves were installed when 
the Drake was built about 25 years ago and 
have given most excellent service—I fully 
believe they will still be going strong for 
another 25 years.” 

With unequalled dependability of opera- 
tion and with maintenance costs as low as 
4 of 1c per valve per year, your choice of 
Sloan will assure you of the best in Flush 
Valves. 

Remember—there are more Sloan Flush 
Valves sold than all other makes combined. 


SLOAN VALVE COMPANY 
4300 W. Lake St., Chicago 


ompany 
oan e streets 
es 


‘mil 


the 


5. 


The Sloan Valve Company has been awarded the 
Army -Navy "E” three times.for excellence 
in War production 
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ALL-OUT 
ATTACK against dust 
with TORNADO 


KEEP dust “all out” with TORNADO— 
powerful, one-man portable Industrial 
Vacuum Cleaner. Its use insures quicker 
cleanups at less cost—floors, ceilings, 
walls, boiler tops. Gets rid of dust and 
dirt. Salvages scrap, flux, etc. Espe- 
cially designed for industrial, heavy- 
duty type of cleaning. 1 h.p. G.E. uni- 
versal motor. 49” waterlift, 175 ¢.f.m. 
Weight 40 Ibs. 12-gal. tank. Outside 
bag. Costs less than 3¢ an hour to oper- 
ate. 


Request details and FREE TRIAL Offer 


BREUER ELECTRIC MFG. CO. 
5114 Ravenswood Ave., Chicago 40 


HERCULES 


Copper 
FLOATS 


GUARANTEED 
TO STAND UP! 


Every Hercules Float carries our guaran- 
tee to stand up under 350 Ibs. working 
pressure and 500 degrees temperature. 
Fabricated of seamless copper under our 
special spinning process. Hercules Floats 
are uniform in thickness and high in 
mechanical strength. 

You can depend on Hercules for floats— 
in standard shapes up to 10 in. and in 
special types to your specifications—to 
give long, dependable, economical sery- 
ice. 

Insure care-free maintenance of water 
level in your heaters, tanks, reservoirs 


and other ui nt specif 
“HERCULES specifying 


FLOAT WORKS 
Franklin St. 
SPRINGFIELD, MASS. 
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Exclusive principles of combustion 
and design have given Cyclotherm 
an outstanding record of efficiency 
and economy among steam gen- 
erators. Because of its combustion 
principles and design, Cyclotherm 
meets the dollar efficiency test 
throughout its wide power range 
(10 to 300 horsepower) in units 
that are both oil and gas fired. 

Whether used for power, pro- 
cessing or heating, a Cyclotherm 
makes an enviable record in 
steam production per unit of fuel 
consumed. 


OSWEGO 


AMES IRON WORKS 
NEW YORK . . BOX 602 


Cyclotherm Steam Generators are |] 
fully automatic, strongly built and 
fully self contained. They will give | 
you years of trouble-free service |} 
for they are designed and con-/ 
structed for exacting service with 
a minimum of attention. . 

While the range of available 
units obviously cannot be on a 
peacetime basis, if you are plan- 
ning immediate replacement, our | 
engineers will gladly cooperate in | 
meeting your needs. Any addi- | 
tional information desired will be 
supplied promptly. 


100 horsepower 
Cyclotherm with 
electronic control 
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C. H. WHEELER 
OF PHILADELPHIA 


STEAM CONDENSERS 


AIR EJECTORS 


MECHANICAL DRAFT 
COOLING TOWER 


DECK MACHINERY 


C. H. WHEELER 
MANUFACTURING Co. 


19th St. & Lehigh Ave. 
Philadelphia 32, Pa. 


Make Your Overhead 
Valves SAFE And 
Easy to Reach--- 


from 
the floor 


With the Babbitt Rim for Valves you 
eliminate danger and banish the step 
ladder. You can now place your 
valves wherever they come econom- 
ically and conveniently. They fit any 
valve. Let us tell you more about them. 
Write today. 


BABBITT STEAM SPECIALTY CO. 


New Bedford, Mass. 
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MULTISTAGE 
STEAM TURBINES 


Another MURRAY multistage steam turbine, designed to 
deliver 350 horsepower on low pressure steam at 5 pounds 
and exhausting to 26 inches Hg vacuum. It is provided with 
single inlet valve with 10 inch flange, and 24 inch exhaust 
facing up. This unit will pay for itself in a short time, since 
it utilizes what would otherwise be wasted energy, since 
an excess of low pressure steam existed. 


Equipment includes variable speed oil relay governor, 
butterfly type emergency trip valve, strainer surrounding 
the double seated balanced governor valve. 


The complete MURRAY line of turbines includes all varia- 
tions of mechanical. drives, and turbine generator sets up 
to and including 2500 KW rating. 


Sales Representatives for Murray products are located in 
all principal cities. 


MURRAY IRON WORKS 


BURLINGTON, IOWA 


Power Equipment for Three a 
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He Is The Dodge Transmissioneer 


He’s a specialist in putting power to work, graduate of a factory course. That insig- 
nia on his lapel means he has proved his qualifications to prescribe the most efficient 
power drive to meet your needs. He can show you new and better ways to put all 
your power into the job. 

His knowledge and experience are backed by America’s broadest line of me- 
chanical power transmission equipment — Dodge precision-built bearings, sheaves, 
pulleys, clutches and other drive components. Transmissioneered means advanced 
design in power drives. 

Transmissioneering service is nation-wide — there are 210 Dodge factory grad- 
uate Transmissioneers in principal cities. Whenever you have a problem in power 
application, call a Transmissioneer — your local Dodge distributor. He has the latest 
answer. Often your immediate needs can be supplied from local stock. 


DODGE MANUFACTURING CORPORATION, MISHAWAKA, INDIANA, U. S. A. ‘ee 


MISHAWA KA 


THE RIGHT waa FOR THE JOB 


Copyright 1945 Douce Mfx. Corporation 
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RUST 


ROBBER! 


Tectyl Keeps It Out 


One Quick, Easy Precaution . .. 


You take protective measures against theft of 
your valuable equipment or materials. Don't 
let rust ruin it right under your nose! You 
can STOP destructive corrosion by simply 
spraying, dipping, brushing, or flushing metal 
surfaces with Tectyl —it sea/s out moisture 
for as long astwo years. Tectyl leaves a thin, 
transparent film; you can always see its pro- 
tection. A little Tectyl covers a lot of metal, 
and comes off clean and quick with kerosene. 


One of Five Specialized Types... 


will fit your special need—whether you’re 
packaging for overseas shipment, laying up 
for reconversion, or fighting rust in plant op- 
eration. Tectyl protection is tested, proven, 
positive. Write today... tell us your own 
corrosion problem, and we'll send you a Tec- 
tyl bulletin with complete application data. 


TECTYL 
S70rs Rus7T 


VALVOLINE OIL COMPANY 
547 East Fifth Street Cincinnati 2, Ohio 
Refinery at Butler, Pennsylvania 
General Offices, Cincinnati, Ohio 
New York -Atlanta -Detroit -Chicago-Los Angeles 


Vancouver - Washington, D. C. 
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YOUR SOURCE 
FOR DEPENDABLE 
FUEL INJECTION 
EQUIPMENT 


Whether you need standard fuel injection equip- 
ment or special units built to your specifications. 
Adeco offers the logical source of supply. 


Today’s line of Adeco equipment, the outgrowth 
of long experience in serving the Diesel indus- 
try. includes: Standard fuel injection pumps in 


plunger diameters from 7 mm. 


ADECO NOZZLE TESTER 
For Low-Cost Maintenance 


America’s most widely used nozzle 
tester enables any mechanic to make 
quick, accurate tests on injector open- 
ing pressure, spray pattern, etc., and 
detect stuck needle valves and leak- 
age around valve seats. Compact, port- 
able, sturdy, precision-built. Pressures 
up to 10,000 p.s.i. Tests both large 
and small injectors on bench or engine. 
Prevents costly delays and possible 
damage to engine. Standard or Navy- 
approved gauge. Ideal for testing 


hydraulic equipment. Write for bulletin. 


to 31 mm.; a complete line of 
standard nozzles and_ nozzle 
holders, including the water- 
cooled type; and the Adeco 
nozzle tester. 


All Adeco products are built to 
highest standards, with years 
of trouble-free operation behind 
them to testify to their reliability. 


| | 
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Pump Packing Life Doubled... 
AND STILL GOING STRONG 


ridge 


Summary: Darcova Pumcups now in 13th 
month of operation. Rings, formerly used, 
averaged six months service. Pump efficiency 
has increased so that pump speed has been 
reduced 6.6 strokes per minute. 


Installation: University of California Med- 
ical Center, San Francisco, Calif. 


Equipment: Worthington Boiler Feed Pump, 


Service: Twenty-four hour a day service, 
pumping boiler feed water at about 200° F. 
and under 150-lb. pressure. 


Chief Engineer’s Report: Mr. W. H. Dufton 
writes: “Approximately thirteen months ago 
we installed a set of your Darcova Pumcups 
and Pistons and are pleased to report that the 
original Pumcups are still in service. 


“We had previously been using rock hard 
rings in this pump and had to replace them 
on an average of every six months. 


“Being interested in the comparative efficiency 
of the two types of packing as well as their 
lengths of service run we ran carefully con- 
trolled tests wherein we metered the water 
pumped and counted our pump strokes. The 
graph chart (at right) gives the results.” 


CUBIC FEET 


22 24 26 28 30 32 30 
STROKES PER MINUTE 


The graph above shows how more than 300,000 pump strokes per 
month were eliminated by the higher pumping efficiency of Darcova 
Pumcups at the University of 
California Medical Center. 


PRODUCT INFORMATION: 


Darcova Pumcups are high 
quality, long-lived com- 
position cups for packing 
pistons of reciprocating 
pumps, or hydraulic and 
aircylinders. They withstand 
service conditions that other 
materials will not, and their 
unique cup design reduces 
fluid slippage, increases 
pumping efficiency. Write 
us for further information or 
name of local distributors. 


Pumcups are made in three textures-—hard, 
medium and soft—available for most types : 
and bangs aed al and Gentlemen: I want to know more about Darcova J 
hydraulic cylinders, from 1” to 20" diameter Pumcups. Send your Bulletin 4401. 


Name 


Darling Valve & Mfg. Co., Dept. E, Williamsport, Pa. 4 


DARLING VALVE & 


Manufacturing Co. 


Company 


Address 
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hey don’t come much more special 


* You won't find a welding fitting like this listed in anybody's 
catalog. In addition to having integrally formed side outlets, 
probably never before provided in a welding elbow, these are 
“special” all the way — special steel, special size and special 


wall thickness. 


Naturally we aren't out looking for unusual problems now. 
In normal times however we like to tussle with these tough 
assignments and even today we are glad to tackle them when 


the war effort requires. 


* Every one of the hundreds of prob- 
lems like this that we have tackled 
and solved across the years has added 
its important bit to our knowledge of 
controlling hot metal under pressure 
and impact. And this accumulated 
“know-how” has found its best expres- 
sion in our standard line of WeldELLS 
and other Taylor Forge Welding Fit- 
tings. 

That is why you find features in 
WeldELLS that are not combined in 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
Philadelphia Office: Broad Street Station Bldg. 


New York Office: 50 Church Street ° 


any other welding fittings . . . tan- 
gents... extra metal distributed 
where strains are greatest . . . extreme- 
ly accurate dimensions . . . just to men- 
tion a few that call for special proc- 
esses and complete knowledge of 
forging technique. Check the list of 
features opposite and you will agree 
that in everything conducive to sound 
engineering and utmost economy in 
pipe welding— 


«ave 


WeldELLS alone com- 


bine there features: 


@ Seamless — greater strength 
and uniformity. 4 


@ Tangents — keep weld away! 
from zone of highest stress—sim- 
plify lining up. fi 


@ Precision quarter-marked ends! 
—simplify layout and help insure 
accuracy. 


@ Selective reinforcement—pro- ; 
vides uniform strength. 


@ Permanent and complete iden- 
tification marking—-saves time and 
eliminates errors in shop and field. 


@ Wall thickness never less than 
specification minimum — assures 
full strength and long life. 


@ Machine tool beveled ends — 
provides best welding surface and 
accurate bevel and land. 


@ The most complete line of 
Welding Fittings and Forged 
Steel Flanges in the World—in- 
sures complete service and undi- © 
vided responsibility. 
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GARLOCK 234 gives long, dependable 
service on rotary or centrifugal pumps han- 
dling hot water, cold water, caustic solutions 
or weak acids. All sizes from 1%” to 114”. 
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“WHAT RELIEF!” 


Many a power plant engineer has made this remark after 
installing GarLock Packings and Gaskets. No more leaks 
in boilers, pipe lines and pumps—and everybody’s happy! 

GarRLock products give long, dependable service be- 
cause they are manufactured in our own plant and are 
quality-controlled from raw material to finished product. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


Manufacturers of Gantock Packings, Gaskets and Kiozure Oil Seals 
In Canada: The Garlock Packing Company of Canada Ltd., Montreal, Que. 
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Core: Vulcanized pure asbestos 
sfibers; thoroughly graphitized. 


CRANE PACKING COMPANY cuveeR ave. - ciicaco 1, 


BALTIMORE, BOSTON, BUFFALO, CLEVELAND, DALLAS, DETROIT, HOUSTON, LOS CRANE PACKING CO., LTD., Hamilton, Conede. 
NEW ORLEANS, NEW YORK, PHILADELPHIA, PITTSBURGH, SAN FRANCISCO, =— Branches: Montreal, Toronto, Vancouver 
ST. LOUIS, TULSA 
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Performance 
nd overhaul. 


1886 Enterprise has engineered meritable 
equipment for industry, 


ENTERPRISE ENGINE & FOUNDRY Co. 


WASHINGTON, D.C. 


Since 


192 of late models 
&ladly sent on request, 


NEW YORE 


te. R 

Industries must face the POSt-war era with Ruggedly built and conservatively rated ‘oi 

the assurance that their power facilities are from 225 HP to 1450 HP to meet normal ti. 

adequate and €conomical, Enterprise Diese] demands... Turbocharged to 2100 HP 
Engines fulfil] the demands of modern — for above normal and intermittent needs, = 
industry for Peak output from Production Enterprise 4-cycle Diesels fulfill Operation ie 
equipment or for Power generation. De. requirements in al] Climates... at sea level 
Signed for unusual fuel and lubrication or high altitudes. They are Constructed in - 

economies, Enterprise Diesels are Pfoven three essential sizes, each of which is built 

Power-plants that have gained noteworthy 6 of 8 cylinders, engine enclosure 

recognition for their ability to Operate over seals Out abrasive dust and grit. Enterprise | 

long periods of susta Diesels have earned their Place as POwer 

| without Maintenance a for modern industry, 3 

ie: 
| New Ilustr, 
SEATTLE DIESEL / 
POWER 


each with a 
capacity of 


50,000 Gals. per Hr. 


An interesting installation of 
Cochrane Deaerating Hot Proc- 
ess Softeners is that of a 
Southern oil company, which 
has erected two double-unit 
softeners, with a total capacity 
of 200,000 GPH. River water, 
already treated with coagulant 
and dolomitic lime in a pre- 
clarifying system, is intro- 
duced into the Softeners, 
which have 60° sludge 
cones. Reagents used are 
lime and soda ash. One 
installation uses Cochrane 
electrically operated pro- 
portioners to control indi- 
vidual chemicals; the other 
installation uses dry feed- 
ers. The battery of nine 
10-ft. filters have individual 
valve nests so that they 
can be back-washed in the 
conventional way or with 
filtered water. 


COCHRANE CORPORATION 


SOFTENERS - D 
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EAERATING SOFTENERS - 


Above are shown the sedimentation tanks 
of one of the twin units. Note 60° sludge cones. 


ETERS 


17th ST., PHILADELPHIA 32; PA. 


ex 


TEAM SPECIALTIES 
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Panel Board with Flow Meter Control of Chemical Feed 
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In Every Type of Industry... 
as In the Steel Industry... 


Link Construction Ups Production 


Link construction of Veelos turned the trick at «+ 


Inland...and link construction makes Veelos 
the most adaptable of V-belts for any drive. 
Quick, easy tension adjustment ends slippage 
... keeps machinery running at full speed 
and productivity. 

One drive of Veelos will point the way to pro- 
duction increases and power savings through- 
out your plant. Write today for free Veelos 
manual giving complete details. 


MANHEIM MANUFACTURING & BELTING CO. 
MANHEIM, PENNSYLVANIA 
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markable record! 


Simple as Buttoning a Shirt 


Get the “hang” of it, and you'll 
couple and uncouple Veelos as 
easily as you button your shirt. 
This unique, link construction is the 
big reason why pro- 
duction goes up when 
Veelos goes on. 


Adjustable ane 


“adaptable to any Drive 


¥ <4 On May 21; his America 
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"Just enough draft to provide 
ideal working conditions.” 


HEACON GIVES 
CONTROLLED FLOW 


OPERATING DAYS PER YEAR “1. MORE RELIABLE OPERATION 


Heacon Dampers are reducing 2. INCREASED CAPACITY 


outage time by improving working conditions for the _ 3. REDUCED MAINTENANC 
maintenance crew. 4, GREATER FLEXIBILITY © 


“That Heacon Damper,” states one engineer, “makes it 5. HIGHER EFFICIENCY 
possible to regulate just enough draft to provide ideal working 6, BETTER REGULATION _ 
conditions inside the boiler. In that waste heat boiler which _ 7. LOWER BANKING LOSSES 

8. QUICKER STARTING 
SAFER OPERATION 


10. CLEARANCE WITHO 
LEAKAGE 


must be cleaned every sixty days,” he continues, “I can get 
anything from a zephyr to a storm, quickly and accurately. 
As a result my crew finishes at least a day sooner and we get 
six more operating days per year.” 

Such control to a desired requirement is only possible with a 
tight, easily controlled damper such as the Heacon. A damper 
unique in design and outstanding in performance. Write for 
the latest booklet on Heacon Dampers or call the office 
nearest you. 


THERMIX ENGINEERING COMPANY 


Project and Sales Engineers 
FIRST NATIONAL BANK BLDG., GREENWICH, CONN. 


FIELD PROJECT ENGINEERS: 


ATLANTA. GA. CRCAGO. ON. TEXAS K, N. ¥. ALT UTAH 
C. E. Johnson & Associate Enginee Sales Co. Rossiter Co. Parry E neineering Co, s The Lang C 
Bona Allen Bldg. 1307 8. Michigan Ave. P. %. Box 1095 154 Nassau St. 267 W. First. ‘South 
KANSAS MO. 
BOSTON, MASS. F. W. Hay & Co. PHILADELPHIA, PA, SAN CALIF, 
Ames & Holbrook —— 2734 Cherry St. Heacon, Inc. Herbert 
89 Broad St. Cham 1 of Com. Bldg, Los 9S ANGELES. CALIF, Luzerne & Second Sts, $8 Sutter A 
R. 8. Brookman H, W. Kaiser Co. APOLIS, MINN Hert-Harri Mr. D. R. Whipple 
259 Delaware Ave, 1836 Euclid Ave. Hoyt A. Seve ad 545 William Penn Way 1550 State St. 
CHARLOTTE, N. C, DETROIT, MICH. 314 South 9th St. RICHMOND, VA. " . 
. C. Heyward Metrol Co. NEW HAVEN, CONN, Frank Howell Co. ST 
1408 Independence Bldg. 2970 W. Grand Blvd. oo ee nae Room 412, American Bldg, Fourth & Cherry Bldg. 
CHATTANOOGA. TENN. DULUTH. LA. Engine x- WASHINGTON, D. C, 
. H. Kennedy iohnston nee! . W. 
Chattanooss Bank Bldg. 214 First National Bidg. 23 Carondelet Bldg. 31 Gibbs S Bond Bide. 
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Here’s an electronical yc ntrolled Dynamatic gineers ed Sick 
Variable Spee Coupling t t’s in Bearings for unit. They sed 
the mid le of ugh job in the the 1 Roller 
Boeing Wind Tunne™ It’ Jocated Thrust Bearing y full pro- 
between he 8,000 h.P- synchron- peller thrust load onsequently, 
ous motor he 24-foot, seven- they ™ d certain pearing 
ton fan hus, i possible to capacity, elf lignment 
maintain y des red sp ed within and lo friction for dependable per- 
one-tent f e revoluti n per min forma all _ even unde 
ute.--t reach mum horse- the mo' adv ope ting ondi- 
po 18,000 at 500 r.p-™- tions. The tougher the job, the 
stronger the proo th fr puts 

t strange, therefore, that the right pearing in the right place. 


5785 
ont Street & Erie Avenue, philadelphia 34, Pa. 


NAMATIC CORPORATION, this 
weighs 
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dern” Chinese 
th its outdoor 
e river. No 
similar 


Loox at this “mo 
apartment building wi 
facilities overhanging th 
doubt every bridge houses 
accommodations. And this same rivet 
may provide the water supply for all 
human needs--garbage disposal, laun- 

dry, bathing, drinking. 

Oriental housing is so different that 
we call it “quaint” and ‘picturesque’ 
We could truthfully describe it 4s 


“inconvenient”, “uncomfortable”, “un- 


sanitary’ 

Why do the people of the East en- 
dure this? Do they pre 
unclean water, to wash a 
primitive ways? 

No, of course, not. You 
know the answer. Their 
backwardness is due in 

part to lack of steel. 


large 


fer to drink 
nd bathe in 


to impossible to 


Without steel it is next 
st plumbing..-oF 


have even the simple 
refrigeration, OF inner spring mattress- 
or scores of other household acces- 


es, 
ke living in America 


sories that help ma 
a joy instead of a burden. 
America’s well-being depends on 
steel. When wars demand is ended, 
there will be steel enough for present 
American homes to be modernized 
and new ones built...with modern con- 
veniences never even known before. 


One way in which we Americans 


can contribute to lasting peace is to 
{ the world to 


help other peoples © 
the high stand- 


appreciate and enjoy 
ards of living that steel makes possible. 


YOUNGSTOWN, OHIO 
“Manufacturers of 


Cc 
Pipe and Tubular Products - 
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YOUNGSTOWN 


ISA THE YOUNGSTOWN SHEET AND TUBE 


YOUNGSTOWN 


CARBON - ALLOY ANE 


Rv\ Sheets - Plates - 
Conduit Bars-Coke Tin Plate-Electrolytic Tin 


Plate-Rods-Wire-Nails-Tie Plates and Spikes 


EXPLOSIONS 


in oikand pulverized | 
burners 


Those first vital seconds following flame failure can 

determine whether you'll still have a boiler .. . or an 

explosion. Why? Because fuel, under pressure, can 

fill the combustion chamber very, very quickly, chang- 

. ing it from an efficient heating apparatus to a powerful 

ee ] bomb crowded with a highly explosive mixture. A stray 

p spark, hot refractory, or the simple act of relighting 

under these conditions may easily result in serious 
damage and loss of life. 

Fireye acts with the speed of light to prevent explo- 
sions in oil and pulverized coal burners. Rays from 
the flame itself are focused directly upon Fireye’s 
sensitive photoelectric cell. Should the flame fail, Fireye 
will react instantly to shut off the fuel . . . sound an 
alarm ... or energize a complete programming relay 
for fuel pump and valve operation. 


F-3 
For full details write for Catalog 50 
-..on your letterhead, please. 
xk * 


FIREYE ELECTRONIC BOILER FEEDWATER CONTROLS 
are floatless and maintenance-free. They maintain desired 
water level automatically — provide low-level alarm and 


fuel cut-off. Write for Catalog 51. 


inst 4 
oved performance, ing hich COMBUSTION CONTROL CORPORATION 
pr 
safety nstallatio Cambridge 42, Mass. - District Offices in all Principal Cities 
return he country- 
throughout the 


PHOTOELECTRIC Ireye FLAME SAFEGUARD 
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What itis - °°” What it does 
The photoelectric cell of Fireye observes 
pilot. main flame OF both through @ small a 
in the wall of the fire chamber. 
<elf-contained unit 
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FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N. ': 
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RUST —a nuisance and a very costly men- 
ace in many plants no longer need be 
tolerated. Laboratory magic has furnished 
its master. 


New Sinclair products, developed to 
solve tremendous military rust problems, 
are now available for your plant problem. 


Sinclair RusT-O-LENE B for exposed 
metal surfaces of machinery in operation, 
in storage, or in transit 
— provides a firmly-adhering rust proofing film 
~— prevents rusting of clean surfaces 
— halts further rusting of corroded surfaces 
—has lubricating qualities 


—defies any degree of moisture from mere 
dampness to heavy rain 


—can be readily removed when desired 


Sinclair OPALINE RP (Rust Preventing) 
Oits for enclosed oil systems, prevent 
internal rusting of engines, hydraulic 
systems, gear reducers, and similar ma- 
chinery intermittently operated, stored, or 
transported. OPALINE RP also has ample 
lubricating qualities for temporary use. 


Both these remarkable Sinclair rust- 
preventives have successfully passed the 
most exacting service tests, and fully meet 
Government specifications. 


Learn how RUST-O-LENE B and OPAL- 
INE RP can combat rust for you. Write 
for brochure giving full details. 


Rust-O-Lene—Opaline Reg. U. S. Pat. Off. 
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For over 18 months this Briggs Lube Oil 
Clarifier has protected this most important 
piece of equipment at the Sun Shipbuilding 
and Drydock Company, Chester, Pa. 


Operated 100 days a year at 100% operating 
load . . . moving parts of the engine show no 
visible signs of wear since the Briggs Oil Clarifier 
was installed. Refills and oil are changed at 
2000 hours... it is not necessary to clean the 
lube oil system when putting in new oil. 


Such dependability and time-saving help the 
Sun Shipbuilding and Drydock Company to 
“keep ’em sliding down the ways.” 


BRIGGS CLARIFIER CO. 


Wherever equipment breakdown would inter- 
rupt production—THERE’S THE PLACE TO 
INSTALL A BRIGGS OIL CLARIFIER! 


Available in both lube oil and fuel oil models— 
for every size and type internal combustion 
engine—for hydraulic oils, turbine oils, etc. ! 


A Briggs.distributor will tell you WHY and 
HOW Briggs Oil Clarifiers save money, protect 
equipment, eliminate loss of valuable man 
hours. Call him—he’s listed in the ‘Filter’ 
section of your classified telephone directory 
or—write manufacturer for literature on the 
complete Briggs line. 


General Offices, Washington 7, D.C. 


BRIGGS FULLERS EARTH TYPE CARTRIDGES GIVE YOU 3 TIME-3 WAY FILTRATION— 


Remove invisible as well as visible contaminants—maintain oil in “refinery-pure” condition. 


BRIGGS DISCEL (All-Cellulose Type) Cartridges are manufactured of specially-processed 


cellulose for effective filtration of additive type oils. 
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Midwest not only fabricates piping for all purposes, but 
also operates an experienced contracting department that 
will deliver to the customer a completely installed piping 
system—ready for operation. Consequently, we have a 
clear view of piping problems from both sides of the desk. 


Our contracting department is ever ready to make practical 
suggestions for improving pre-fabricated piping subassem- 
blies. This continuous interchange of information and sug- 
gestions helps keep the entire Midwest organization on 
its toes; it is important in maintaining the high quality of 
Midwest piping. 

Our contracting department is in constant and intimate 
touch with piping users in all types of industry. Changes in 
piping requirements . . . changes in the thinking of users are 
quickly relayed throughout the entire Midwest organization. 


Midwest has four modern pipe fabricating plants strategi- 
cally located to serve you . . . whether you need a simple 
bend or piping for an entire plant completely erected and 


ready for operation. 


PIPING & SUPPLY CO., INC. 


Main Office: 1450 South Second St., St. Louis 4, Mo. 


Plants: St. Louis, Passaic (N. J.) and Los Angeles * Subsidiary: Lumsden & Van Stone Co., 
South Boston 27, Mass. * Sales Offices: New York 7— (Eastern Division) 30 Church St., 
Chicago 3—645 Marquette Bldg. * Los Angeles 33—520 Anderson St. * Houston 2—229 Shell 
Bldg. * Tulsa 3—533 Mayo Bldg. + Atlanta 3—Red Rock Bldg. * South Boston 27—426 First St. 
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Power costs have gone down 50% in the Ford 
Motor Company's Chicago power plant near the 
Calumet River. This is another example of how 
modern automatic extraction type turbines can cut 
power costs, far below costs of older methods of 
power generation. Superintendent reports ‘‘ex- 
cellent service record during the period since in- 
stallation with no interruption.”’ 


Engineered to Fit the Job 
Taking 225 lb. 525° steam at the throttle, the 
Worthington-Moore turbines exhaust to the con- 
densers, and automatically extract steam at 5 lbs. 


pressure to satisfy variable process and heating 
steam requirements. 


Investigate WORTHINGTON-Moore Teamwork 
In many other turbine-generator installations, 
firms like yours have profited from Worthington’s 
broad experience with steam power plant equip- 
ment, plus Moore's years of turbine engineering 
and manufacture. Write us, or call our nearest dis- 
trict office. Worthington Pump and Machinery Corpora- 
tion, Moore Steam Turbine Division, Wellsville, N.Y. 


BEHIND THE NAME 


== 
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DE LAVAL PROTECTION coe 


UNINTERRUPTED 


De Laval “Uni-Matic” at the Southwest Sewage Treat- 
ment Works, Sanitary District. of Chicago, Stickney, Il. 


HE protection afforded by De Laval 

centrifugal Oil Purifiers against the 
troubles caused by dirty lubricating oil 
is a very important factor in making 
uninterrupted operation possible. For- 
tunately, in these times when most 
power sources cannot be spared from 
everyday duty, the great majority of 
the larger turbines in this country al- 
ready have De Laval protection, as do 
hundreds of smaller turbines and other 
prime movers. 


De Laval centrifugal Oil Purifiers 
enable a portion of the oil to be con- 
tinuously by-passed, removing water 
and dirt and markedly retarding the 
formation of sludge. When the oil is 
thus purified, danger of bearing failure 


LAVAL 


FOR MORE DEPENDABLE POWER PRODUCTION 
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is practically eliminated. Trouble with 
other parts lubricated from the circu- 
lating system likewise is virtually abol- 
ished when oil is purified by De Lavals. 


Whether a De Laval Oil Purifier by 
itself is used, or, in the case of turbines, 
a complete De Laval-Funk Process, 
the oil is maintained in a condition 
most nearly approaching that of new 
oil. Investigate for yourself these and 
other advantages of De Laval cen- 
trifugal purification . . 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 19 


THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 


OIL PURIFIERS 
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DEARBORN ENGINEER 
GETS RIGHT DOWN TO WORK 


in your boiler room 


By anticipating undesirable effects of using raw or improperly treated 
water and initiating preventive treatment, Dearborn engineers head 
off water troubles right in your boiler room. Asa result, damage 
to your equipment is prevented; boiler operating periods are 

extended to the maximum of efficiency. 

Each engineer brings his own special laboratory appar- 
atus for testing and sets it up for action. He holds con- 
stant consultation with the home laboratories, where 
proper chemical treatments are formulated for 
you and control methods recommended. Nor 
does his service end when you install the 
necessary equipment; he continues to 
call regularly to assure trouble-free 

boilers for all time. 
Call the Dearborn Engineer in 


your vicinity, or write direct. 


DEARBORN CHEMICAL 
COMPANY 
Dept. D 
310 S. Michigan 
Ave. 
Chicago 4, 
Illinois 


& 
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“It’s not too difficult 
to get replacement parts 


—~—it’s the lost time 


and nuisance of repairs 


that bothers us” 


Engineers and plant operators from coast to coast 
have just confirmed the value of what Bigelow-Liptak 
has been doing for its customers for years. In a series 
of reports of interviews with plant operators and 
equipment users, conducted by a leading engineering 
journal, this remark kept coming back, ““We don’t 
have too much difficulty getting replacement or repair 
elements. It’s the trouble, extra work and loss of 
time that hits us hardest.’”’” These men know the 
importance and economy of equipment that can be 
depended upon to give the service it is designed for, 
day after day. 


This is exactly what Bigelow-Liptak engineers have 
always kept foremost in their minds when designing 
heat enclosures of all types. The availability of a 
boiler, oil still or billet heating furnace over a long 
continuous operating period is a vital part of the 
solution to the whole problem. It’s the overall service 
and availability of the enclosure that counts. 


A Bigelow-Liptak Engineer 
Is a Good Man to Know 


With today’s need for plant equipment that will stay in oper- 
ation, you need expert counsel more than ever in discussing 
your industrial furnace enclosures. The list of companies for 
which Bigelow-Liptak has designed enclosures reads like a 
Who’s Who in American Industry. In the long list are included 
every type and size of enclosure in which thermo-dynamics, 
ceramics and mechanics of materials are factors. 


It will pay you to discuss your heat enclosure problem with 


Bigelow-Liptak—if you want enclosures that will give serv- Who is Bigelow-Liptak ? 
ice and economy over a long continuous operating period. 
Get in touch with a Bigelow-Liptak engineer. Bigelow-Liptak develops and designs heat or fur- 


nace enclosures—enclosures that are individually 
engineered for the user’s own needs—not toward the 


false economy of a low initial cost—but to provide 
j ds § LOW: i DOT AK long, dependable service and economy of operation. 


Enclosures for your industrial furnaces are the 


BIGELow Unit-Suspended Walhot+ Arches parts most subject to wear and tear. They enclose 
LipTrak BIGELOW-LIPTAK CORPORATION the combustion which is the working force of the 
Copettion. DIVISION A. P. GREEN FIRE BRICK CO. particular heat machine involved—and as such 

330 Curtis Building DETROIT 2, MICHIGAN their length of satisfactory service (availability) 


determines the effectiveness of the furnace itself. 
A Unit-Suspended Wall & Arch for Every Furnace 
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Nearly 40 years of laboratory and field 
experience, and continuous mechanical and 
metallurgical research, concentrated on the 
Blow-Off Valve requirements of power plants 
of all sizes, pressures and operating prac- 
tices—have produced the Yarway Seatless- 

» Tandem and Unit-Tandem Valves—the over- 
_whelming preference of steam plant opera- 
tors, today. 

In fact, among the higher-pressure, pace- 
setting plants which have been built during 
the past ten years, it is the exception that 
is not Yarway-equipped. 

When you plan a new plant or an exten- 
sion—remember that your capital invest- 
ment in major equipment warrants your 
insistence on the finest auxiliaries to protect 
that investment. And if you do, your natural 
Blow-Off Valve selection will be Yarway— 
the nation’s choice. 

Write for Catalog: Section B-432 for pres- 
sures up to 2500 Ib; Section B-424 for 
lower pressures. 


Ask about the new Yarway color and sound 
motion picture, available for group showings. 


YARNALL-WARING CO. 100 Mermaid Ave., Phila. 18, Pa. 


t Yarway Seatless-Tandem with no seat to 
* score, wear, leak. Standard in over 12,000 
plants. Ideal for service where high concentrations _ 
are encountered and on pressures up to 600 psi. 


Yaway Unit-Tandem equally suited for blow- x 
ing or draining and for sealing on highest * 3 
pressure service. Combines a Hard-Seat (blowing) — 
and Seatless (sealing) Valve in a single, rugged, 


WAY BLOW-OFF VAL 
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THIS BOILER 


An example of improved continuity in operation, 
assured by “CARBOFRAX” brick-protected settings. 


HE picture shows “CARBOFRAX” 
Taiticen carbide brick after 11 years’ 
service in a fuel bed of a 550 H.P. 
Heine boiler equipped with a Coxe 
Stoker. This furnace operates at an 
average rating of 200%, burning a 
mixture of rice and barley anthracite. 
During this period the brick were re- 
set only once and then the original 
brick were used again. : 

Here is just one instance to show 
how “CARBOFRAX” brick provide 
continuous On-line service in boiler 
furnace settings. 


“CARBOFRAX” brick do not burn or 
cut back. They are highly resistant to 
both flame erosion and mechanical 
abrasion. They also possess a high re- 


fractoriness. Clinkers have no chance 
of becoming embedded in the hard, 
dense face of this brickwork. Hence, it 
is unharmed during the barring and 
cleaning operation. 

With a good foundation for the 
upper walls assured—with long-lived 
“CARBOFRAX” brick in the punish- 
ment zones—frequent outages caused 
by lining failures are eliminated. 

Call in one of our refractories engi- 
neers to explain fully the advantages of 
“CARBOFRAX®” brick-lined boiler set- 
tings. He'll be glad to describe how 
you, too, can profit by their use. The 
Carborundum Company, Refractories 
Division, Department J2, Perth Am- 
boy, New Jersey. 


““CARBORUNDUM” and “CARBOFRAX” are registered trade marks of, and indicate manufacture by, The Carborundum Company. 
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VERY DAY —at the fatigue point in 
E each shift—every Thermoid em- 
loyee is served a container of energiz- 
ag milk. And the workers enjoy a 
laxing “seventh inning stretch” as 
the Containers are handed around at 
nachine, bench and desk. 


How did we come to put the milkman 
on our payroll ? 


One answer is found in the results of 
nis visits... the noticeable improve- 


hermol 
Rubber 


DIVISION OF THERMOID COMPANY 
TRENTON, NEW ‘JERSEY 


ment in the health of both plant and 
office workers . . . the steady decline in 
fatigue-born accidents . . . the equally 
steady, over-all rise in the quality of 
Thermoid production. 

Another important reason, however, 
was the unique spirit of cooperation 
that governs all activities here at 
Thermoid. Long ago, we learned that 
the sides of the business triangle—the 
employer, the employee and the cus- 
tomer—are held together by common 


interests; and retarded functioning of 
one impairs the useful strength of all. 


Thus, the idea of free milk each shift 
is neither paternalism nor soft per- 
suasion in the minds of Thermoid 
workers; but is welcomed by them as 
a common sense way of meeting a 
mutual problem. And that is the spirit 
that makes our customers say: “‘It’s 
Good Business To Do Business 


With Thermoid.”’ 


THE THERMOID LINE INCLUDES: TRANSMISSION BELTING e F.H.P. AND 
MULTIPLE V-BELTS AND DRIVES « CONVEYOR BELTING « ELEVATOR 
BELTING e WRAPPED AND MOLDED HOSE « SHEET PACKINGS « 
INDUSTRIAL BRAKE LININGS AND FRICTION PRODUCTS « MOLDED 
HARD RUBBER AND PLASTIC PRODUCTS. 


IT’S GOOD BUSINESS TO DO BUSINESS WITH THERMOID 
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cg 
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‘Now Worthington Compressor Engineers announce 
the development of new-type frame bearings and con- 
necting rods for type DC motor-driven, type OXP 
duplex steam-driven, and angle gas engine driven 
compressors. 

With pressure lubrication on most sizes, this latest 
refinement in compressors permits heavy-duty con- 
tinuous service, without any of the Sunday mainte- 
nance work commonly required by obsolete wedge 
adjustable bearing designs. Also avoids expensive 
accidents resulting from broken wedge bolts. Save 
Outage, man-hours, maintenance time... it all adds 
up to a big saving in operating expense. 

Once again .. . as in the development of Feather* 
Valves, Worthington compressor engineering leads 
the way toward better compressor performance. Write 
for complete details . . . Publications Department, 
Harrison, N. J. Worthington Pump and Machinery Corpo- 
ration, Buffalo Compressor Division, Buffalo, N.Y. 


| 


WORTHINGTON ADVANCES 
COMPRESSOR DESIGN 


The famous Feather* Valve is another exam- 

ple of Worthington compressor pioneering. 

TIGHTER — valve is made tight by the pressure 
on the thin flexible strips. 

SIMPLER—no buffer plates or cushioning 
devices. 

QUIETER, SAFER — at high speeds—light, con- 
tact seating. 

LESS FRICTION—flexibility, large lift area, 
contact seating. 

ACCESSIBLE— valve removed within five 
minutes. 

LOWER MAINTENANCE — valve practically 
indestructible; intake and discharge valves 
identical and interchangeable. 


*Reg. U.S. Pac. Off. 
° 
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© Armstrong Inverted Bucket Steam 
Traps are built for any pressure and 
any capacity. Blast Traps for low 
pressure heating, Standard Traps for 
general service and Forged Steel 
Traps for high pressures. No steam 
leakage. Armstrong Self-Scrubbing 
action eliminates sticking, binding 
and clogging of mechanism due to 
ordinary dirt or scale. 
Constructional features include: 
stainless steel mechanism; chrome 
steel valve and seat, hardened, 
ground and lapped; and cast semi- 
steel of forged steel body. Available 
in bottom inlet, top outlet and side 
inlet, side outlet connections. 


use 
ARMSTRONG 
STEAM TRAPS 


on Kettles, Retorts, 
Coils, Presses, Cook- 
ers, Tanks, Heaters 


© Report after report from owners of the more- 
than-a-million Armstrong Steam Traps in use all over the 
world, point up the value of Armstrong Traps in keeping 
steam equipment hotter, reducing heating-up time and sav- 
ing on maintenance. Here are typical reports by users after 
installing Armstrong: (Names on request) 

Large chemical laboratory in midwest saved $2500 per 
year in fuel . . . Asbestos firm cut drying time of woven 
asbestos 50% ... Chicago plant saved 75% heating-up 
time and radically increased temperatures . . . Large Penn- 
sylvania firm increased machine temperatures 50% .. . 
Pittsburgh paper company increased roll temperatures 50% 
and boosted production ... Georgia firm raised temperatures 
and saved 41% carloads of coal per year . . . Chemical com- 
pany saved 3,470,000 cu. ft. of gas, or $763.40 per month 
. . . Large chemical plant saved $25 a day in fuel. 

Write for Catalog H, 4th Edition, a complete and valuable 
book on steam trap selection, maintenance, installation and 
repair. Prices, capacities, charts, tables and diagrams are 
also included in this latest Armstrong Catalog. Free on 
request. 


ARMSTRONG MACHINE WORKS 
- -812 Maple Street Three Rivers, Michigan 
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An oldtime NATCO drill press 
pictured beside a multiple-spindle 
giant in the Kieley & Mueller plant. 


E: years the National Automatic Tool Company has made drilling, 
boring and tapping machines exclusively. Early NATCO Drill Presses 
did a good job. But the newest ones are enormously better . . . and 
we can prove it! We prove it daily by more accurate machining on 
Kieley & Mueller Controls. For instance, our Type 422 Pressure Regu- 
lating and Reducing Valve. In every detail it’s a masterpiece of pre- 
cision. Use this valve for steam, air, gas, oil or water . . . for closest 
possible regulation and many years of service. Center guided, self 
aligning innervalve gives correct alignment and proper seating under 
varying pressures and loads. Large seat bore area assures minimum 
pressure drop. Built for initial pressures up to 300 Ibs. with reduced 
pressures from 1 lb. to 75% of inlet, not exceeding 125 lbs.; double 
or single seated; sizes /2” to 8”. Write for complete catalog No. 66. 


For specific solutions to your control problems, address our Engineer- 
ing Department. 


KIELEY « MUELLER, inc. 


MANUFACTURERS OF PRESSURE AND LEVEL CONTROLS SINCE 1879 we 
2001 43rd ST., NORTH BERGEN, N. J. | 


Se YEARS CONTROL PROGR S 
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Dodge Special Duty Adapter Type Pillow Block 
equipped with Timken Bearings. Manufac- 
tured by Dodge Mfg. Corp., Mishawaka, Ind. 


Power transmission equipment designed 


to take advantage of Timken Tapered - 


Roller Bearings — like Dodge lineshaft 
hangers and pillow blocks for example 
— presents many economies to far- 
sighted plant managers. 


It reduces power consumption; simplifies 
lubrication and saves lubricant; prevents 
shaft wear; and greatly curtails involun- 
tary power interruptions. 


Another important advantage and one 
that merits particular mention, springs 
from the fact that Timken Bearings 
can be sealed so effectively that leak- 


POWER 


age of lubricant — and consequent dan- 
ger of product contamination — is en- 
tirely preventable. 


Timken Bearing Equipped power trans- 
mission units also have a favorable in- 
fluence on driving belt life by prevent- 
ing shaft eccentricity — and thereby 
helping to prevent pulley wobble. 


Obsolete transmission equipment is a 
constant threat to production in many 
plants; is it in yours? A check-up is 
indicated. The Timken Roller Bearing 
Company, Canton 6, Ohio. 


TIMKEN 


TRADE-MARK REG. U. &. PAT. OFF. 


TAPERED ROLLER BEARINGS 
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Central Heating from an Available Steam Source 
Eliminates Individual Boilers ana Cuts Fuel Costs 


Twenty years ago a group of manufacturers in a compact industrial area 
made arrangements to purchase and pipe steam from an available source 
nearby. This made it possible to shut down their own boilers—which, 
because of smoke regulations, had become antiquated. Also, by dis- 
pensing with labor, coal, ash handling and other costs, they effected 
material savings—in fact, one of the largest users paid for his share of 
the steam distribution lines out of these savings in 6 months operation. 


Today the originally installed steam piping, insulated and protected by 
Ric-wiL Conduit, is still enabling their plants to enjoy lower steam costs 
and freedom from individual boiler worries. 


A recent survey by a postwar plan commission indicates the feasibility of 
increasing the boiler capacity of the same plant to serve an adjacent indus- 
trial and residential area comprising five square miles atasubstantial profit! 


Central Heating is practical for industrial, commercial, 
institutional and residential groups, Special studies 
of typical installations are available upon request. 


Bx: 


| Any Industrial or Residential 


Area can Enjoy these Advantages 


© Savings of 15% or better in fuel costs. 
© Elimination of individual boiler worries. 
@ Cleaner, healthier working conditions. 


@ Reduction of smoke and soot in neigh- 
boring residential areas. 


e Extra production space in plants. 
© Decreased fire and explosion hazard. 


© Private coal delivery and ash removal 
eliminated. 


® Uniformclean heat—whenever required. 
eUnfailing source of “process” steam 


and hot water. | 


Micke. 
7 
284 Tue Ric-wil Company 
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HIGH PRESSURE feed water heaters, main 
steam pipe, heater drains and main feed pipe 
fabricated from Nationat Seamless Pipe. 


1945 


A vital reason for using 


NATIONAL SEAMLESS 


HAT engineers termed high 

pressures and temperatures ten 
vears ago are low compared with to- 
day’s practice. And the 2500-pounds 
pressure and 1000-degrees tempera- 
ture found in some of today’s plants 
may be considered ‘low by future 
engineers. It is very much of a rela- 
tive question, but highly important 
inits application to boiler tubes and 
power piping. 

Development and manufacture of 
VATIONAL Seamless Steel Pipe and 
Tubing to match the progress in boiler 
plant design, has been in line with 
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NATIONAL Tube Company policy. 
Our metallurgists and craftsmen have 
consistently met the increases in 
steam pressures and temperatures by 
being able to supply the kind of pipe 
and tubes wanted. They are fully 
prepared to cooperate in meeting the 
future engineering requirements for 
seamless steel tubular products. 

No finer piping has ever been made 
for power plants than NATIONAL 
Seamless. In many cases involving 
severe or hazardous service, the use 
of seamless pipe is mandatory. “Walls 
Without Welds” means absolutely 


NATIONAL TUBE COMPANY 


Pittsburgh, Pa. 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


seamless—no longitudinal line of po- 
tential weakness. 

Uniform wall strength has a direct 
relation to bending, expanding, bead- 
ing or other working of the pipe— 
a vital requirement when modern 
power plants are being built! Use 
NATIONAL Seamless Pipe for your 
high temperature, high pressure lines 
—and NATIONAL boiler tubes, super- 
heater tubes and condenser tubes for 
your boiler-room equipment—made 
to Standard A.S.T.M. specifications 
for high temperature and high pres- 
sure service. 
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BLOWERS 


WING HEATERS 


Help Keep Shipbuilders (Sea and Air) on the Job 


7 striking instances of the virtues of Wing 
Revolving Unit Heaters are exemplified in the 
photographs above. 

At the left is one of the shops of a large shipbuilding 
concern, where the Wing Revolving Heaters are located 


61 feet above the shop floor. Yet the heated air is pro- 
jected down to the working level and circulated by the 
slowly revolving outlets of the heater so that every part 
of this huge shop (802 fr. x 156 fr.) is kept warm and 
comfortable, protecting the health of workers and 
keeping vital shipbuilding production moving. 

At the right is part ot che assembly shop of one of the 
world’s largest builders of cargo planes, the fucure 
merchant ships ot the air. This modern plant is also 


MOTOR ORIVEN SLOWERS 


i 


heated by Wing Revolving Unit Heaters. No other type 
of heater could so thoroughly and ev enly heat a plant 
of this kind, where the massive planes would form 
imposing obs Shoxackes to the projection of heated air from 
fixed discharge heaters. But the slowly moving streams 
ot warm air from the revolving discharge outlets of the 
Wing heaters circulate around anc under the huge 
plane bodies, wings, rudders, stabilizers, etc., and Keep 
the plant at a uniform, comfortable temperature. Em- 
ployees find that the sensation of warm, live, inv igor- 
ating comfort is stimulating to production. And in 
summer, with the steam turned off, and the fans on, 


154 W. 14th Street 


an equally Pleasant cooling effect may be be obtained. 


Write for a copy of Wing Bulletin HR-4. 


L.J. Wing M{%.Co., 


New York 11, N. Y. 
Factories: Newark, N. J. and Montreal, Canada 
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HEAT REVEALS 


: FREE Demonstration Test Will Help 

iSolve Your Combustion Problems .. . 
Conserve Fuel... Increase Quantity 
and Quality of Your Product. 


Today, like many engineers in both small 
and large industrial plants, you very likely 
want to know— by accurate measurement 
—the answers to these four vital problems: 


1. Just how efficiently do my boilers 
burn fuel? 


2. How efficiently do wartime operators — 
control them? 


3. What have wartime overload condi- 
tions done to normal fuel economy? 


4. And what, actually, is the status of 
my combustion control equipment? 


To all these questions—and more—Cities 
Service has the almost perfect answer in the 
Cities Service INDUSTRIAL HEAT PROVER. 
This unique instrument quickly analyzes 
combustion ... accurately determines de- 
gree of fuel waste due to air deficiency or 
dilution. Thoroughly tested on practically 
every type of combustion equipment in this 
country and with every kind of fuel, 
the Industrial Heat Prover already has 
been adopted by users of steam power 
plants, open hearth furnaces, cement 
kilns, heat-treating apparatus, crucible 
furnaces and internal combustion engines. 
And for a very good reason. 


Accurate combustion analyses made as a A 
result of the Cities Service Industrial Heat Ye THE CITIES SERVICE INDUSTRIAL HEAT PROVER—a new 
Prover tests have effected considerable Soe Te accurate combustion analysis instrument developed by the 
savings in fuel costs...reduced repairs and : Cities Service Research Division enables those engaged 
replacements on furnace linings crucibles in the oxygen control of furnace atmospheres to achieve 

greater combustion efficiency at less cost, 

and have led to increased production of (This offer is available only in Cities Service marketing areas EAST of the Rockies.) 


Why not get a Cities Service Industrial ae ee 


Heat Prover Test in your own plant? You Sixty Wall Tower, New York 5, N. Y. 

may have it without cost or obligation Gentlemen: Please arrange a Cities Service Industrial Heat 
aif you will simply mail the coupon at Prover Test for my plant. I understand there is no charge 
right. A Cities Service Engineer will then 

make an Industrial Heat Prover Test in 

your plant—at your convenience. Mail 

the coupon—today. 
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Union Finished Steel 
Roller Chain is manu- 
factured in all stand- 
ard sizes from ¥%" to 
2%" pitch, in single 
and multiple strands. 


ays pleased to enter orders from new customers providing that _ 


can accept them without the impairment of deliveries on orders 
in production. If you buy chain as a necessary part of your 
or handling materials in your own production, we believe you 


Union Chains 


for Every Application 


Drive and Conveying | 
Chains and Sprockets J 


Finished Steel Roller 


Chains and Sprockets — 


size in. to 2'2 in. pitch | 
Single and Multiple Strands 
Extended Pitch Series in sizes 
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and pi ype chain 
our organization have a reputation with cus j 
fe invitation to find out why. 
for “wearing well’. Accept our tion 
\ Catalog A-2 cov- = Roller chain type 


IF YOU were running a single track railroad, you wouldn't 
let it operate undisciplined and uncontrolled as depicted 
here. By the same token, a great deal of damage can 
result in a pipe line unless positive steps are taken to con- 
trol the forces at work along that line. 

Ring Controlled Expansion Joints, as made by the 
Badger Fire Extinguisher Company, are designed to 
compensate reliably for any and all pipe line expansion 
resulting from variations of temperature, pressure, vibra- 
tions, or axial. movement. Flange or weld types are avail- 
able with single or multiple corrugations, especially proc- 
essed to eliminate strain and stress in steam, air, liquid, 
or gas lines. 

Catalog on request 


[BADGER FIRE EXTINGUISHER COMPANY /somervite 43, moss. | 
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--- TO REDUCE AIR COSTS! 


Horsepower savings : : . lubrication economy : : . less wear 


and tear on air hoses and air tools . . . all these advantages 
are yours with the cool-running Gardner-Denver “RX” 
compressor. 
Complete jacketing of all valves, air passages and cylinder 
heads plus large and unrestricted valve and port areas of this 
Single-Stage Horizontal Compressor reduce the heat of com- 
pression, insure minimum oil consumption and increase com- 


Cross-section of cylinder showing 
pression efficiency. jacketing and large port areas. 


OTHER “RX” ADVANTAGES 


1. Additional horsepower savings be- 
cause air is automatically regulated to 
fit your needs. 


2. Rugged dirt-free main frame assures 
long life . . . minimum maintenance. 


3. Positive flood-type lubrication assures 
ample lubrication of all moving parts. 


4. Duo-Plate “cushioned” valves are sim- 
ple, durable, and quiet in operation. 


5. Smooth, vibration-free operation as- 
sured by counterweighted crankshaft 
and Timken tapered roller bearings. 


For complete information on Gardner-Denver "RX"’ Single-Stage Hori- 
zontal Compressors, write Gardner-Denver Company, Quincy, Illinois. 


— 
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WRITE TODAY... 


for bulletins and material 
giving full details, sizes 
and ratings of Aldrich-Groff 
Pumps. 


THE ALDRICH PUMP CO. 


.» ALDRICH-GROFF 


CAPACITY 


Aldrich-Groff pumps on unit feed 
systems eliminate pressure and power 
losses common to throttling-type 
feed regulating valves and offer 
advantages of feed system simplicity, 
efficiency and mechanical reliability 
for small and medium installations 
at medium and high steam pressures. 


Equally important overall power sav- 
ings are effected by Aldrich-Groff 
pumps on de-superheater feed ser- 
vice in connection with high pres- 


NTROLLABLE 44 POWR-SAVR”’ PUMPS 


sure topping units for power stations 
of any size. 


The three Aldrich-Groff 3144" x 0 to 6" 
variable stroke vertical triplex pumps 
shown above are in service in a mid- 
western central station employing the 
unit system for main boiler feed. Two are 
driven by constant speed motors and the 
third by a constant speed steam turbine. 
Power consumption is almost directly 
proportional to pump delivery. 

The 6" stroke—34" plunger pump is a 
100 HP unit and when operating at maxi- 
mum speed can deliver 70,000 pounds of 
feed water per hour against 1025 pounds 
boiler pressure. 


3 GORDON STREET 
ALLENTOWN PENNA. 


REPRESENTATIVES: Birmingham © Bolivar, N. Y. * Boston * Chicago * Cincinnati * Cleveland * Denver ° 
Detroit * Duluth * Houston * Los Angeles * Pittsburgh * Portland, Ore. * St. Louis * San Francisco * Seattle * Tulsa 
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-.- another reason for using 


Cut it and trim it and fit it to size—installing Fiberglas 
PF Pipe Insulation over couplings is as easy as that. 
Made in three-ft. sections, lightweight PF is easy to 
handle. It can be cut with an ordinary 
knife to form a snug fit with minimum 
loss of insulation thickness and effi- 
ciency. Couplings are invisible when 
i} work is finished. The fibrous ends of 
the sections intermesh to form tight 
joints. 
Inco-operationwithie Fiberglas PF Pipe Insulation is 
ope) que made of fine glass fibers bonded with 
a thermosetting binder and molded 
into standard sections and segments. It is used for steam 
and other hot lines up to 30” O.D. with temperatures 
up to 600° F. 

The unusually low thermal conductivity of PF results 
in signifieant savings in heat and power. Fiberglas 
does not rot or decay, disintegrate or pack down under 
vibration. And because of its mechanical strength, this 
pipe covering holds its shape, withstands handling and 
is easily applied even on the larger pipes where three 
segments are used. 

For complete information about Fiberglas Pipe In- 
sulations and the many other uses of Fiberglas, write 
for the booklet “Fiberglas Insulations for Industry,” 
Owens-Corning Fiberglas Corporation, 2000 Nicholas 
Building, Toledo 1, Ohio. In Canada, Fiberglas Canada 
Ltd., Oshawa, Ontario. 


# IT'S TOO HOT 
TO TOUCH 


iT NEEDS 
INSULATION 


* 


PF 


FIBERGLAS INDUSTRIAL INSULATIONS 


1. Blanket Type Pipe Insula- 
tion —With mesh wire on outer side 
to wrap around pipe and secure 
with wire through special edging. 
Manufactured in 2-ft. sections for 
pipes over 3” O.D. Will withstand 
temperatures up to 1000° F, 


2. Metal Mesh Blankets—With 
mesh wire or expanded metal on 
one or both sides. Lightweight and 
easily applied. 2 ft. x 4 ft. and 
2 ft. x 8 ft. In standard thicknesses, 
Two types: For temperatures up to 
600° F. and 1000° F. 


3. No. 600 PF Block—Same mate- 
rials as in PF Pipe Covering — in 
blocks 6” x 36” and 12” x 36”, 
standard thicknesses. 


4. OC-1800 High Temperature 
Block —A highly efficient molded 
block in sizes 3” x 18” and 6” x 
36” and 12” x 36”—in standard 
thicknesses, Will withstand surface 
temperatures up to 1800° F, 


5. Insulating Cement—For insu- 
lating fittings. valves and all irregu- 


lar surfaces. Highly efficient .. . 
withstands temperatures up to 1200° 
Fahrenheit. 


6. OC Mastic Finish—An asphalt 
emulsion cement for insulated pipe 
and equipment exposed to outdoor 
or high moisture conditions. 


7. Insulating Wool, Type TW-F 


—Available in bats, rolls and bulk. 
Used for drying-ovens, heaters, etc., 
for filling irregular spaces. 


8. PF Insulation—Manulactured 
in 5 densities from 2% to 9 lbs. per 
cu. ft.—standard sizes 24” x 48”, 
1” to 4” in thickness, according to 
density. For insulated panels, 
sound absorption and various semi- 
structural applications. 


9. PF Roof Deck Insulation 
—9 lbs. density with facing to facil- 
itate mopping. Highly efficient. with 
incombustible. retproof and mvis- 
ture-resistant core, for application 
under industrial built-up roofings. 
Sizes 24” x 48”, Thicknesses from 
1g” to 2”. 


FIBERGLAS 


*Trade Mark Reg. U. S. Pat. Off. 


INDUSTRIAL 


INSULATIONS 
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DEXTER HELPS 
UPKEEP PROBLEM 


... Says the Maintenance Director 


It makes a crew job a one-man job! 


It’s tough keeping down maintenance costs these 
days—and every unnecessary job eliminated 
means a better record for my department. The 
Dexter Valve Reseating Machine has eliminated 
the expense of a crew that formerly had to spend 
hours repairing or replacing leaky valves in the 
plant. Now — one man reseats the valve, skillfully, 
effectively, right on the line, in a few minutes. 


And, of course, many more production hours are 


saved by eliminating long shutdowns while valves 
are replaced. No more morale-breaking layoffs 
either. 

Our engineers are Dexter boosters, naturally, 
Dexters stop those big valve-leak losses in air, steam 
and water — and the reseated valves actually per- 
form better than new ones. 


* * * 


A large part of our production facilities 
is devoted to war work. Orders for 
Dexter Machines and Cutters, from firms 


who want this economy and efficiency, 
have far exceeded our non-military manu- 
facturing facilities. Please be patient — 
we will deliver just as quickly as possible. 


Write Today... 


for information on the Dexter Reseating 
Outfit to keep your valves in shape. 
Give make, type, size and material — 


whether steam, air or water. No obliga- 


22 
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Desiqued with high-tensile, pre- 


stretched, continuous cords imbedded in 
rubber, Republic’s Champion Multiple-V 
Belts have the ability to handle peak loads 
without stretching and yet retain elasticity 

Republic also offers Champion V-Belts 
on special order for special services: Static 
Control V-Belts for elimination of spark- 
ing hazards, Reprene Cord V-Belts for re- 
sistance to oil and heat, and Champion 
Steel Cable V-Belts for extremely heavy 
duty service. Consult your nearby Repub- 
lic Distributor on your requirements. 


sam ASSURES 
MATCHABILITY 
AND MULTIPLE 
EFFICIENCY 


WE ARE 
PARTICIPANTS IN THE 
OWNERSHIP pig 


NATIONAL RUBBER 
CORPORATION 


REPUBLIC RUBBER 


DIVISION 


EE RUBBER & TIRE CORPORATION 


NGSTOWN. 
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the SECOND U.S.-made ‘‘Megger’’ Instrument 
... THE MIDGET “MEGGER’’* INSULATION TESTER 


Hallowine the production. in June 1943, of the 
first LU. 5.-made “Megger” testers, we now announce 
a second “Megger™ instrument being built in our 
Philadelphia factory—the Midget “Megger” Insula- 
tion Tester. 

This new U. S. model is identical in design and 
similar in every way to the Midget “Megger™ Insulation 
Testers we have been supplying for the past ten years. 
except that the molded plastic housing is mottled 
brown instead of red. 

The Midget “Megger” Tester has achieved wide 
popularity because of its size and low cost. Weighing 


but 3 pounds, it is always ready to use for testing 
insulation resistance of a wide variety of electrical 
equipment. It is indispensable for maintenance and 
trouble shooting, even where higher range “Megger” 
testers can be used . . . reads up to 50 megohms and 
delivers 500 volts d-c from a hand-cranked generator, 
making it independent of batteries or external power 
supply. Lower ratings are also available. 

Manufacturing facilities are complete and our ex- 
panding production makes availability of these new 
instruments far better than we have previously been 
able to offer. We invite your orders for them. 


JAMES G. BIDDLE CO. 


1211-13 ARCH STREET 


- PHILADELPHIA 7, PA. 


lor complete description of the new U. S.-made 
Midget“ Megger” Tester, write for Bulletin 1785-P. 


*By special arrangement with the original makers of 
the “Megger” Testing Sets, our new instrument 
carries the U.S. Registered Trade Mark“ MEGGER.” 
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Cast Steel Fittings 


Steel Welding Fittings 


Forged Steel Flanges 


Walworth’s comprehensive line of pipe fittings is made in a 
wide range of types and sizes to meet every piping require- 
ment. A few of the many regular Walworth fittings are illus- 
trated above. All Walworth fittings are made to the highest 
standards of quality, both as to dimensional accuracy and 
metallurgical properties. In design, construction, and perform- 
ance, they reflect Walworth’s 103 years’ experience in the 
manufacture of quality valves and fittings. 

For detailed information on Walworth’s complete line of 
valves, fittings, and pipe wrenches, see your local Walworth 
distributor or write for a free copy of Catalog 42. 


WALWORTH 


valves AND fittings 
60 EAST 42nd ST., NEW YORK 17, N. Y. 


12 AWARDS 
TO 4 PLANTS 


1N PRINCIPAL 


A complete line of straderdiond types in 


in series 150 to 1500 


3,000 Lb O.W.G., Walseal ends 


300 Lb Malleable Iron 


LABORATORY CONTROL 


To assure strict adherence to specifications, sam- 
ple test bars of the metals from which Walworth 
Pipe Fittings are made ore subjected to regular 
testing in Walworth laboratories These and 
other regular controls and inspections assure the 
high quality of all Walworth Pipe Fittings. 
The illustration shows a test on a cast iron 
transverse bar. 
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Portrait Of A Salesman 


When a Coffin Turbo Pump first arrives for installation the engineer 
is often skeptical of its ability due to its size and weight. 


When it is placed on the line, its smooth, quiet operation and per- 
formance quickly change skepticism to praise. 


Our star demonstration salesman, the Coffin Turbo Pump, has sold 
another prospect. It will sell you! 


DELIVERIES TO 350 G.P.M. 
PRESSURES TO 500 P. S. I. 


Saves Space, Weight and Steam 


IRE 


PLEASE SEND DESCRIPTIV 
NAME 


COMPANY 


ADDRESS 


POWER @ April, 1945 


Q 
| E BULLETIN 
od 
D 263 | 


ities of OIC Bronze and Iron 

Valves that have been out- 
standing for more than 60 years, OIC 
Cast Steel Valves are in pace with 
today’s emergency demands . . . filling 
a definite need wherever steel valves 
are required. 


M ‘ie oro the superior qual- 


Combining time-proved features with 
tested modern refinements, they equal 
and exceed the quality and perform- 
ance standards set by the principal 
users’ and manufacturers’ specifica- 
tions. 


*Also available are companion OIC Steel Globe, Angle and Swing Check Valves. 


OIC Cast Steel O.S. & Y. Gate Valves 
are built to control fluid flow depend- 
ably and absolutely. They are con- 
tributing vitally to the efficient opera- 
tion of: 

Petroleum Refineries 

Oil & Gas Pipe Lines 

Central Power Generating Plants. 

Industrial Power Units 

General Industrial Processes 


OIC Steel Gate Valves* are regularly 


available in trims suitable for oil, oil 


vapor, steam, water, gas or air service 
over a broad range of pressures and 
temperatures. Valves with trims for 
other services available on special order. 


There isan OIC Distrib- 
utor near you, ready to 
demonstrate to you the 
many superior features of 
OIC Gast Steel Valves. 
Call him . . . or write to 
us for details. 
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Operating 


Advantages 


1. Operates on the Inductance Bridge 
Principle! Inherently independ- 
ent of voltage changes. 


2. AUTOMATIC PLANIMETER PEN 
gives you a record on total flows 
over any period of time. 


3. SIX INTERCHANGEABLE RANGE 
TUBES assure quick adjustment 
to changes in operating condi- 


tions, 


4. INTEGRATOR DIAL. Easy to read. 
Simple counter—plain 
Read it like your automobile 


mileage indicator. 
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HIGH RANGE METER 
RECORDS & INTEGRATES FROM 
25-100% OF CAPACITY 


3 CONDUCTOR 
CABLE 


HIGH RANGE 
METER BODY 


WIDE RANGE STEAM FLOW METER INSTALLATION 


br OR metering steam where the flow varies over extremely wide ranges, 
the Brown Flow Meter System, shown above, fulfills every requirement 
for high pressure steam heating and process loads. 


The system consists of two meters connected to the same orifice. The 
low range meter records and integrates the flow from 0 to 25 per cent 
of maximum. 


The high range meter records and integrates flows from 25 per cent to 
100 per cent of maximum. The sum of both integrator readings gives 
the total steam flow. The change from one meter to the other is auto- 
matic and requires no manual operation. 


Either or both meters can be supplied with auxiliary indicating scales 
and can be equipped with air control features in case it is desired to 
limit the maximum flow. 


Brown Flow Meters are a guarantee of satisfaction to both the user 
and producer—for example, in the city of Washington, D. C., there 
are more than thirty stations where steam is measured by this practical 


method. 


The Brown Wide Range Meter System is easily installed in large and 
small central distribution plants where accurate accounting is a requisite. 


Write for Catalog 2008. THE BROWN INSTRUMENT COMPANY, 
a division of Minneapotis-Honeywell Regulator Co., 4490 Wayne Ave., 
Philadelphia 44, Pa. Offices in all principal cities. Toronto, Canada; 119 
Peter Street—England; Wadsworth Road, Perival, Middlesex—Sweden; 
Nybrokajen 7, Stockholm. 
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/ ( ) TT A CABL 
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KAST-O-LITE combines insulating properties 
and light weight with strength in one de- 
pendable, easy-to-use, castable refractory. 


Now, for dozens of industrial and boiler furnace uses, 
you can have all the advantages of an efficient, reli- 
able castable refractory—plus the economy and heat 
saving benefits of insulating firebrick. 


All of these properties are com- 
bined in KAST-O-LITE, the 
most amazing refractory mate- 
rial in engineering history. Used 
in actual service in every type 
of installation where an insulat- 
ing castable is desirable and 
imposing every possible test — 
KAST-O-LITE has exceeded 
every operating requirement. 


Wide Range of Uses 


Because KAST-O-LITE is not only a castable—or just an 


insulation—but a dependable combination of both—it offers a * 
wide range of uses. Wherever insulating refractory properties uts i | S$ 
are desired, KAST-O-LITE offers construction advantages and * 


economy. For complete linings, walls, arches or special shapes. 


SAVES—REDUCES HEAT LOSSES 


Easy to Use 

Y yl 3 The light weight and composition 

KAST-O-LITE, as its name implies, may & of KAST-O-LITE means that less 
be cast into place using simple formwork e. heat is lost through the lining. Ther- 


in much the same manner as structural mal conductivity as used is only 


approximately 30 % that of heavy 
concrete. Mix with water and puddle or -6 6" of 
pour. Furnace walls, arches, linings or KAST-O-LITE KAST-O-LITE is equal to 18” of 
back-up are placed in monolithic sections. 

mperature con s possible. 
Shapes can be made easily and quickly. Sead condnan veeshh 


And because KAST-O-LITE weighs 


° ° T only 78 Ibs. per cubic foot the 
Q uic k De l ivery — T weight of the lining can be reduced 


| 
approximately 50% as compared 
Local Stocks & Service 18 onal with heavy firebrick. 


FIREBRICK 

Warehouse stocks of KAST-O-LITE are located 
near you for prompt delivery. Look in the classi- 
fied section of your local telephone directory for 
the name of your nearest A. P. 
Green representative. He'll be 
glad to show you more about the 
advantages of KAST-O-LITE., 


KEEP DRY 


U. S. MARITIME “M" FOR PRODUCTION ACHIEVEMENT 


A. P. G & = INSULATING CASTABLE 


FIREBRICK COMPANY REFRACTORY 


tha, Fail Name in 


MEXICO, MISSOURI 
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A BETTER JOINT SEAL FOR HIGH PRESSURE LINES 


All Industry may benefit from the Petroleum In- 
dustry’s solution to one of the most difficult gas- 
keting problems. 


The Ring-Type Joint; providing an all-solid-metal 
joint assembly, is fast finding favor in high pres- 
sure and temperature steam and chemical proc- 
essing services. 


Goetze V-Tite Gaskets, used almost exclusively 
by the Petroleum Industry for sealing ring-type 
joints, are the product of years of mechanical, 
metallurgical and chemical research. 


They are available in Armco Ingot Iron or low 
carbon steel, 4-6 Chrome Alloy Steel, or any of 
the several other desirable metals or alloys; in 
sizes ranging from one to 80 inches in diameter 
and of standard oval or octagonal shape. 


Every step in the fabrication of V-Tite Gaskets, 
from metal analysis to final inspection, is rigidly 


controlled to guarantee strict adherence to every 
detail of specifications. Extremely close toler- 
ances are maintained to secure perfect fit. 


Brinell hardness of 80-90 for Armco Ingot Iron and 
below 130 for 4-6 Chrome Alloy Steel, is carefully 
maintained by heat-treating. This assures proper 
flow of gasket material without damage to flange 
surfaces and undue stress on bolting. 


Consider this better sealing method for your post- 
war plant requirements. 


For other gasket data, interesting to engineers, 
write for a series of technical bulletins, based on 
original gasket research from the Goetze Labora- 
tory. Please use company letterhead and mention 
position. 


GOETZE GASKET & PACKING CO., INC. 
10 ALLEN AVENUE, NEW BRUNSWICK, NEW JERSEY 


LOWELL THOMAS Speaks on New Gasket Film 


Now available to employee groups, technical societies, engineering schools and other 
organizations throughout the country, this new 35-minute Kodachrome film, “Only a Gasket,” 
tells why these are the “Biggest little things” in modern Industry. Write for full information. 


ond Largest Industrial Gasket Manufacturer” 
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I is bad enough to have one difficult 


materials handling problem. But when 
you have three, then it really becomes 
serious. That is the fix in which a cer- 
tain chemical company found itself. 


There were oyster shells and dolomite and 
coke—all to be unloaded, stocked in storage 
piles and reclaimed for use. The oyster shells 
tended to arch and pack; the dolomite was 
crystalline in form; the coke was frangible and 
friable. Each presented its own peculiar diffi- 
culties in handling, yet all would have to be 
handled on the same unified system. 


The problem was put up to Robins. Some parts 
of it were easy—the unloading, storing and con- 
veying; the answers were drawn from our long 
and varied experience. But the reclaiming was 
something else again. Because the oyster shells 


HOUSE 


OIGCING UNIT 
WOIST ENGINE 


| 


BOOM HOIST 6 TRIMMER |! | 


OPERATING ENGINE 


® 


tended to arch and pack, because the coke was 
so easily broken, traditional reclaiming methods 
were not adequate; the shells would not flow 
and the coke would break. 


Nothing in existence up to then was able to do 
the job properly. So Robins engineers had to 
invent something. We call it a “Digging Re- 
claimer.” It under-mines the material—working 
along the bottom of the pile instead of the top. 
It reduces degradation and breakage to an 
absolute minimum. It reduces the cost per ton 
of material reclaimed to a figure never before 
reached. 


Thus another difficult problem was solved. Thus 
another innovation was added to an already 
imposing list of Robins “firsts.” Thus another 
company was able to obtain celer- 


/ ity, efficiency and economy in the 


handling of its materials. 


Solving difficult bulk-materials han- | 
dling problems has been a Robins 
habit since 1896. Perhaps you face 
one now. If so, you are invited to sub- 
mit the facts to Robins for unbiased, 
non-obligating analysis. When 


Cross-section view of Robins Digging Reclaimer 


MECHANISMS - SKIP HOISTS 
LOADING AND UNLOADING TOWERS - TRIPPERS - 


FOR MATERIAL AID IN MATERIALS HANDLING 


ENGINEERS, MANUFACTURERS AND ERECTORS OF MATERIALS HANDLING MACHINERY 


ROBINS makes: SCOALANDIORE BRIDGES BUCKET ELEVATORS - CAR 
BARGE HAULS CAR DUMPERS CAR RETARDERS CASTINGS - CHUTES CONVEYOR IDLERS 
AND PULLEYS.- CRUSHERS FEEDERS... FOUNDRY SHAKEOUTS - GATES GEARS GRAB BUCKETS - 

"PIVOTED BUCKET CONVEYORS - VIBRATING SCREENS - SCREEN CLOTH - SELF-UNLOADING BOAT 
STORAGE AND RECLAIMING ages AND SYSTEMS - TAKEUPS - 
+ WINCHES » WINDLASSES 


it’s ROBINS 


writing, please address Dept. P-4, 


CONVEYORS 


ee coerevroe ate @ 
Founded in 1896 as Robins Conveying Belt Co. 
PASSAIC e NEW JERSEY 
e 
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‘PERFORMANCE-PROVED” QUALITY 
IN W-S FORGED STEEL PIPE FITTINGS 
EANS EXTRA STRENGTH... SAFETY... SERVICE 


FORGED STEEL 


lar COMPLETE LINE of Watson-Stillman Forged SCREWED FITTINGS 

Steel Pipe Fittings is manufactured under the fectly ae er oy et 

same Quality procedures that have characterized installation. Uniform wall thick- 


ness throughout assure a higher 
factor of safety. Long low bands 
extend beyond last thread to 
insure extra strength and better 
wrench grip. Sizes: Ye’ through 
4” \L.P.S., 2000 — 3000 — 6000 
Pound Classes. 


SOCKET WELDED TYPE, 


Speed up and simplify installa- 
tion because deeper sockets elim- 
inate necessity of cutting pipe to 
exact lengths. The deep socket 
furnishes support for the pipe and 
provides self-alignment. No spe- 
cial fixtures are needed for lining 
up and holding joints. PROVED 
WELDABILITY. Sizes: 4% through 
4” 1,P.S. For Schedule 40—80— 
160 and XX Pipe. 


all Watson-Stillman products during 97 years of 
experience in dealing with high pressures. Avail- 
able to you in Screw and Socket Welding types— 
in Carbon Steel, Carbon-Molybdenum Steel, 
Chromium-Molybdenum Steel, and Stainless Steel. 
The Double-Diamond trade mark is your guarantee 
of “Performance-Proved” Quality. 


WATSON ST/LLMAN 


ROSELLE, NEW JERSEY 


Distributor Products Division 
Designers and Manufacturers of Forged Steel Fittings, Valves, Wire 
Rope Shears, Pumps, Jacks, Pipe Benders and Hydravlic Equipment MARK OF QUALITY 


TINGS VALVES WIRE ROPE SHEARS PUMPS JACKS Sold Through Leading Distributors 
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WHICH WAY ARE YOUR 
COSTS RUNNING? 


What leading engineers have long known, the 
war has proved .. . the right temperature, the 
right humidity, and a high degree of air clean- 
liness are mighty important factors in reducing 
production costs. » 


Today, where bombers and guns are built, 
where penicillin, sulfa and other vital drugs are 
made, where films, gasoline, rubber, steel, rayon 
and scores of other war necessities are being 
manufactured — Clarage Air Handling and 

_ Conditioning Equipment helps maintain uniform 
quality of product, and helps keep workers AT 
WORK .. . in short, increased production, and 
increased production invariably results in 
LOWER factory costs. 


. What about YOUR plant? If. you’re in essential 

} work, we can help you now. At least you should 

‘ be thinking about air conditioning, heating, and 
cooling, for postwar — to meet keen postwar 
competition. Why not let a Clarage engineer go 
over your situation soon? Write us today — no 
obligation, of course! 


. 


FAN COMPANY 


Kalamazoo, Michigan 


APPLICATION ENGINEERING OFFICES 
IN ALL PRINCIPAL CITIES 
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For your plant or for use as built-in components of your product, 
Graybar offers General Electric motors of both integral and 
fractional horsepower types — and matching control units, 
including the latest electronic types. Today, for essential war 
uses . . . tomorrow, for every motor need. A Graybar Power 
Apparatus Specialist in your area is ready to give you ex- 
perienced aid in their selection and application. Graybor 
Electric Company, Graybat Building, New York 17, N. Y. 

4516 


In Over 80 Principal Cities 
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J st one year of Diesel operation saved the makers of Valdura heavy-duty mainte- 
nance paints $3,700 in plant power costs. So, as expansion plans went into effect, two 
more Fairbanks-Morse Diesels went into operation. 


This is a typical experience. Such performance is built into Fairbanks-Morse 
Diesels. They’re designed for heavy duty, economical operation, low maintenance 
costs, and long life. And Fairbanks-Morse Generators are built the same way. Fair- 
banks-Morse power generating units are engineered before you get them. One maker 
is responsible, one guarantee covers them. For information on how you can save on 
power, write Fairbanks, Morse & Co., Fairbanks-Morse Building, Chicago 5, Illinois. 


BUY MORE WAR BONDS 
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(4 Diesel Locomotives * Diesel Engines Generators Motors Pum 
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REDUCE 
Drive Waintenance COSTS 


OMPRESSOR INSTALLATIONS impose frequent and heavy shock 
loads on belts, bearings and motors causing excessive mainte- 
nance and replacement costs. American Econ-o-matic Drives make 
these costs unnecessary because they provide automatic belt tension 
control to meet every variation in the load and to cushion every shock. 


Here is a case where an idler pulley was discarded in favor of an 
Econ-o-matic Drive because the idler failed to stop belt slippage which, 
together with the double flexing of the belt, caused excessive belt wear 
and failure. The Econ-o-matic Drive, eliminated slippage, increased 
belt life and cut maintenance to the minimum. 


By utilizing the natural torque reaction of the motor, Econ-o-matic 
Drives permit the load to govern the tension—tightening the belt on 
heavy loads and loosening the belt when the load slacks off. They 
provide exactly the right amount of tension at all times for the most 
effective use of available power. 


BEFORE 


IDLER PULLEY 


NOTE AUTOMATIC 
CONTROL OF BELT TENSION 


AMERICAN Econ-o-matic DRIVES 


Made for jobs up to 250 hp... Increase 
machine output...Save power... 
Cushion shock and starting loads... 
Cut maintenance man-hours. 


Write for Econ-o-matic Handbook 


It shows how to solve many drive 
problems... Gives full drive selection 
tables and installation data. Send for 
your copy today. 


4224 WISSAHICKON AVE., PHILADELPHIA 29, PA. 


An Ideal Pulley Combination | 


American Steel-Split Pul- 
leys and Hi-Torque Motor 
Pulleys are a true-running 
“team” that give you high- 
est gripping power... 
longer life ... dependable 
service. Write for catalogs. 
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Official 
Navy Photo 


*SUPER BATTLESHIPS 
USE SUPER PUMPS 


Fach of the six super battleships 


of the Iowa class is fitted with twelve 
Ingersoll-Rand. Cameron. 
main boiler feed centrifugal pumps) 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 
10-567 


CENTRIFUGAL PUMPS + CONDENSERS + COMPRESSORS + TURBO BLOWERS + ROCK DRILLS + AIR TOOLS + OIL AND GAS ENGINES 
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In the great jobs of wiring that will follow Victory, 
electrical engineers, competent contractors and 
their licensed craftsmen will achieve the utmost 
satisfaction by using products soundly engineered 
for the job. The National Electric System of wires, 
cables and raceways, which is designed far 
above minimum safety requirements, insures long 
life, faithful service, facility in installation. Be 
sure you know the complete National Electric 


System, so you will be well prepared for post-war 


electrical planning. Write for a free copy of our 


350 Page Engineering Data Book. 


Conduits 

Surface Raceways 

Wires and Cables 

for every electrical purpose ' 


National Electric 


cvt awrTion 
Pittsburgh, Pa. 
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Unibestos, the sectional insulation, 
will not dent, shatter, sag or gap 
as the result of vibration, expo- 
sure to moisture or hard knocks. 
This greater structural strength is 
a result of Unibestos’ resilient, tough 
fibrous construction. 


Unibestos is available in half-section 
form up to 30” pipe diameter and 
in quarter sections from 32” to 60”, 
in thicknesses from %4” to 5”. Single 
layer construction is available for 
service up to 1200°. 


UNION ASB 


ESTOS 


MEANS PROGRESS IN INSULATION 
AND RUBBER CO. 


PLANTS: 1821 S. 54th Ave., CICERO, ILL. © PATERSON, N. J. © BLUE ISLAND, Ill 
OFFICES: CHICAGO © CICERO, ILL. © NEW YORK » SAN FRANCISCO © PATERSON, W. J 
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my operators of large boilers have had 
Hiculty in maintaining full capacity because 
infiltration through the upper firebrick 
ls. The very nature @f firebrick causes it 
move, especially when there are large 
with varying temperatures. 


ere are Other operators who put in Detrick 
sspended Walls behind the tubes and in the 
per furnace area. They have found that 
ey can get maximum performance and main- 
in peak loads without difficulty. 


he airtightness of these Detrick Suspended 
alls is due to the suspended construction, 
e intermeshed shape of the tile, the in- 
ation held directly against the back of the 
le, and the casing cement which is applied 
nthe outside with a trowel. 


he suspended construction by which each 
le is held in position and each section is 
pported independently of the one above 
nd below confines temperature movements 
)small areas and thereby avoids strains 
nd cracks. 


he entire wall is engineered to provide a 
sat-tight enclosure which prevents air in- 
tration and reduces heat loss to a minimum. 


¢ improvement in present construction or 
post-war plans, consult Detrick engineers 
nyour furnace enclosure problems. Send us 
bur blueprints for suggestions and ask for 
tenew booklet ‘‘Detrick Furnace Enclosures” 
hich will bring you up to date on this 
nportant subject. 


.H. DETRICK COMPANY 
West Washington Street Chicago 2, Ill. 


The Thinsulite Tile pro- 
vides a thin refractory 
face which is backed 
up by insulation and a 
bey plastic casing. 


t's a problem of 


ENCLOSURES 
—DETRICK INSULATION. 
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PLASTIC or BLOCK 
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STEEL HOSE for STATIONARY 
and MARINE DIESEL 


The new PENFLEX Asbestos-Packed, Interlocked, Pressure-Type Galvanized Steel 
Hose with an inside diameter of 24” is the largest hose of its kind in the country. 
Interlocked construction requires no special tools or heat to bend. Interlocked con- 
struction absorbs vibration and resists pulsations of load and pressure. Interlocked 
construction provides the flexibility to make installations easily and quickly. PENFLEX 
24” has a recommended bending radius of approximately seven times its diam- 
eter. A working pressure of 15 to 25 psi. 


Write our Engineering Department for details about your next installation of flex- 
ible connections for Diesel Installations. 


PENFLEX Hose and Tubing are also available for Fuel Oil and Starting Air 
Lines, Lubricating Oil and Circulating Water Lines. Write for Bulletin 71. 


PENNSYLVANIA FLEXIBLE METALLIC TUBING CO. & 
7238 POWERS LANE PHILADELPHIA 42, PA. 


Established 1902 
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MACHINE TOOL USERS ASK FOR... 


Because the Square D line of machine tool con- 
trol is so unusually complete, practically any 
performance requirement can be met with standard 
devices. These standard devices, designed to per- 
form many different functions, are physically pro- 
portioned to make up compact, attractive control 
panels. 


Magnetic starters and contactors, vertical action 
type, are designed specifically for the exacting 
requirements of machine tool control which include 
ample electrical capacity, fast response and long 
mechanical life. Square D accessories include push 
buttons, precision limit switches, pneumatic timing 
relays and terminal blocks. 


Square D Field Engineers have had years of ex- 
perience in designing electrical control for ma- 
chine tools. They are fully qualified to work out 
line diagrams for desired operation sequences. 
Their suggestions are carefully analyzed and con- 
firmed by factory engineering departments with 
complete research and testing facilities at their 
command. This Field Engineering Service is avail- 
able, at no cost, through Square D branch offices 
in 50 principal U. S. and Canadian cities. 


DETROIT MILWAUKEE LOS ANGELES 


POWER ® April, 1945 


5 
} 
SS 
4 
oo 
rin 


WILL NOT MELT IN COLD 
OR BOILING WATER AND 
CREEP INTO COOLING SYSTEM 


FLOWS EASILY THROUGH 
GREASE GUNS AT ALL 
TEMPERATURES 


STICKS TIGHT ON 
SHAFT BEARINGS 


~ 


AiDS IN SEALING 
FACKING GLANDS 


Because it will separate rapidly from water, Calol 
Cylinder 011-135 FX is specially recommended for use 
in steam cylinders of engines in condensing steam 
plants, heating plants, distilled water ice plants 
and marine engines where the condensate is returned 
to the boiler. This oil is adaptable for steam pres- 
sures up to 160 pounds gauge and temperatures not 
exceeding 375° F. 7 

Calol Cylinder 0i1-135 FX is lightly compounded, 
well filtered, and of medium viscosity. It is one 
of a large group of steam cylinder and valve oils 
manufactured by Standard of California. In this 
group there is an oil to meet individual operating 
conditions in every plant—temperatures from 240° 
F. to 800° F. and pressures as high as 650 pounds. 

A handy booklet containing information about each 
oil, "Vital Protection For Industrial and Marine 
Equipment" is available, free. Write Standard of 
California, 225 Bush Street, San Francisco, 20. 


Waterproof grease prevents clogging 


Oil reduces boiler trouble 


Where truck and other engines are equipped with 
grease-lubricated water pumps in which cooling 
water comes in contact with grease, RPM Water Pump 
Grease is recommended. 

RPM Water Pump Grease is especially compounded to 
make it waterproof. Neither hot nor cold water will 
change its characteristics. Because it has an ex- 
tremely high melting point, high engine temper- 
atures and boiling water will not cause it to melt 
and creep into the cooling system. Thus, the forma- 
tion of grease scum on water, which tends to clog 
radiator tubes and other passages, is prevented. 

Highly resistant to change in structure, RPM 
Water Pump Grease sticks tight on whirling pump 
shafts. This not only prevents waste, but assures 
lubrication of pumps over extended periods. It 
forms a waterproof seal in glands, preventing leaks, 
keeps a protective film on bearings, and pumps 
freely through grease guns in all seasons.’ 


TO FORCE-FEED IN FORMS EMULSION 

LUBRICATOR ——TTT WHICH ADHERES TO 
BEARING SURFACES, 
RESISTS THE 
WASHING ACTION 
OF MOISTURE 

ATOMIZES READILY 

ANO COMPLETELY, 

ASSURING MAXIMUM RAPIDLY SEPARATES 

DISTRIBUTION FROM CONDENSATE 
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A big family — 29 types of high frequency cable — yet 
so high are their standards of construction and per- 
formance that every one of the following Intelin High 
Frequency Cables meets all the requirements of the 
most exacting specifications: 


1. Coaxial, Solid-dielectric, Semi-flexible Lines: *RG-5/U, 
6/U, 8/U, 9/U, 10/U, 11/U, 12/U, 13/U, 14/U, 15/U, 
17/U, 18/U, 19/U, 20/U, 29A/U, 54/U, 54A/U, 58/U, 
59/U. 
2. Coaxial, Air-spaced, Low Capacitance Lines: 7/U, 62/U, 
63/U. 
3. Coaxial, Attenuating Lines: RG-21/U, 42/U. 
4. Coaxial, High Impedance, Spiral Delay Line: RG-65/U. 
5. Dual (balanced) Lines: RG-22/U, 57/U. 
6. Dual-coaxial, Highly Balanced Lines: RG-23/U, 24/U. 


To date, for every new high frequency cable need, 
Intelin has developed and produced the answer. 
Whatever your requirements in high frequency 
nating Coumnittes. cable, consult Federal first. 
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WORLD POWER IN ONE WORD... Sup 


TT constructive energy of Superior municipal power needs. In the range of 
Gas, Oil and Diesel Engines is aiding Superior Gas, Oil and Diesel Engines 
progress and developing resources in al- from 10 H.P. to 1325 H.P., there are 


most every country in the world. models to meet a wide variety of require- 


ments for steady, economical power. 


In Russian oil fields . . . on South Ameri- 


can rivers . . . within the Arctic Circle 


and deep in tropical jungles, the surging {— 
power of Superior Engines is helping man 
forge ahead to new achievements. Thou- ur 

sands of Superior Engines serve America’s Su r N G i N & Sg 
great industrial, marine, agricultural and Division of 


THE NATIONAL SUPPLY CO. 


General Sales Office: 
Springfield, Ohio 


SUPERIOR DIESELS - staTIONARY, 10 to 1325 H. P. 
MARINE, 28 to 1325 H.P. » GENERATOR SETS, 20 to 928 kw. 
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Your copy of this fine book is now ready. 
You will want if as a guide for the future. 


The best guide for your future relations with a man 
is his reputation in the past. 


So it is with business institutions. 


Today, more than ever before, every individual 
business must depend on other individual busi- 
nesses. And that dependence can, and should, be 
placed only upon those business institutions whose 
record of performance as to policy, product, service 
and general attitude has been flawless in the past. 


Many new businesses exist today. Many others, 
old in years, have not kept young in thinking .. . 
and are passing from the national picture. This has 
been the history of business since the world began. 


Yet, through all the economic changes, certain 
institutions have grown old in years, but have kept 
young in spirit and have constantly improved 
upon their original reason for existence. 


The book illustrated above deals with the his- 


ed Reducers © Motoreducers * 


tory of The Falk Corporation, its ideals, accom- 
plishments, and plans for the future so far as those 
plans can now be projected. 


You, too, in your effort to render a service to 
your industry, must of necessity have followed 
many of the principles set forth in this book. For 
that reason we believe that the book will interest 
you and will provide you with reasons why The 
Falk Corporation will be a sound source of supply 
for the machinery you will need to shave pennies 
from production costs and improve your product, 
in order to compete in the salesmen’s war to come. 


THE FALK CORPORATION, Milwaukee 8 Wisconsin 


or distributors in principal cities. 
e Helical Gears * Heavy Gear Drives 
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G-R BUILDS 
ALL THESE UNITS 
FOR HEAT TRANSFER 
SERVICE... . 


Evaporators 
Stage Heaters 
Gas Coolers 
Drain Coolers 
Aftercoolers 
Air Preheaters 

1 Oil Heat 
THE GRISCOM RUSSELL CO. 
Process Heat Exchangers 285 Madison Ave., New York 1 7, N. Y. 
Transformer Oil Coolers 
Generator Air Coolers 
Lubricating Oil Coolers 
Storage Tank Oil Heaters 
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jek costly .. . the way those pesky 
BTU'’s keep trying to sneak off the 
job. For example: one pair of bare, 
10-inch flanges at 350° F. can waste 
a ton of coal a year. 


Carey Industrial Insulations keep 
BTU’s where they belong . . . on the 
job. Carey makes a broad line of 
asbestos, magnesia and rockwool 
insulations . . . in forms that make 
either ordinary or tricky jobs fast, 
economical, dependable and efficient. 


NATIONWIDE DISTRIBUT!ON— 
Warehouse stocks of the broad 
Carey Line provide service 
regardless of job location. 


Put your insulation problems up to 
Carey Insulation Engineers. They're 
ready to help you with expert guid- 
ance based on more than 70 years 
experience in industrial insulation. 
Consult your nearest Carey branch 
or write direct. 


Cc 


EY INSULATION ENGINEER- 
Service makes available 
the knowledge and experi- 
ence of leading authorities. 


THE LIP CAREY MANUFACTURING CO. ve IN CAN 

Coreyduct =e Industrial Insulations . Rock Wool Insulation . Asbestos Shingles and Siding 

Wuilt-up Roofing Roof Coatings and Cements Waterproofing Materials 

tpansion Joint « Asbestos Wallboard and Sheathing «+ Corrugated Asbestos Roofing and Siding « 
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Where 


Asphalt Tile Flooring 


TRAINED ERECTION AND SERVICE 
crews “make sure” the job is 
done right. 


BROAD LINE FROM ONE SOURCE, 


No need to compromise with 
desired results. You get the 
right insulation for the job. 


ADA: 


Miami-Carey Bathroom Cabinets and Accessories 


THE PHILIP CAREY CO., LTD. 
OFFICE AND FACTORY: LENNOAVILLE, P. @. 


Asphalt Shingles and Roofings 
Pipeline Felt 
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aA 
/ - 
285 


T | 
you select 
the most efficient 


Most plant operating men have definite ideas concerning fans and blower 
They want, first of all dependable equipment, second, efficient equipmenf 
and third, accessible equipment, so that servicing and maintenance costs car 
be kept low. 


Illustrated here are two new Buffalo Fans and two new Bulletins which give 
complete data covering them. Read the description below and see if you need 
these bulletins for your files. No obligation. 


The NEW Type “"B” Axial Flow Fan 
<— fully described in Bulletin 3533 


was designed to fill the need for a duct-mounted fan for the light 
duty common to ventilating and air conditioning service, that is fo 
static pressures from %" to 142". Made in nine sizes, up to 48" 
diameter, in belted-drive and direct-drive models, with or without 
vanes, the new Type “B” line offers quiet, efficient, reliable perform 
ance at moderate cost. 


NEW Pressure Blowers and 
Centrifugal Compressors Qe 
described in Bulletin 3553 


These new heavy duty blowers have a wide 

range of application—handling air for oil or a 
gas furnaces, on high pressure installation in glass, steel and or 
chemical plants, for scale and water blow-off problems, experi- cs 
mental work, etc. They are suitable for pressures up to 4+ per 
square inch. Newly developed rotors give efficient, trouble-free 
operation. Alloy construction of all or part of each blower is 
practical. 


For Bulletins, Write 


Buffalo Forge Company 
438 Broadway Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


fans for industry 
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You know every detail is right witn 
ARMSTRONG’S CONTRACT SERVICE 
FOR HEAT INSULATION 


d draft ex- 
lines to induce 
om feed water 
nes gas ducts, all piping and equip wate 
t unit of a giant electric 
- 
ad East was insulated a year ago by 
Contract Service. — 
has been the 
insulation, *that contracts were 
preidion to Armstrong to do the comp 
d unit. 
sob on the secon — 
*get this same dependable 
insulation job, through 
; in most of the nation’s indus 
ces 


SHOWN ABOVE is the 19th stage heater covered with 1%” mag- 
nesia and 2” cement (hard finish). Below, section of primary air 
duct with expansion joints covered with 1%” high temperature 
insulation, 1” magnesia block, and 2” asbestos (hard finish) 


ENGINEERING ‘‘KNOW-HOW’”’ —applied to the 
complete job—is one of the big advantages you 
gain when you use Armstrong’s Heat Insulation 
Contract Service. With Armstrong engineers on 
your job, you get the benefit of years of experience 
in planning the application and erection of insula- 
tion. In addition, Armstrong’s complete service 
provides materials of tested efficiency and skilled 
workmen to install them. The Armstrong organiza- 
tion takes full responsibility for every phase of the 
work—planning, supervision, materials, and work- 
manship—thus assuring that every detail is right. 
For complete information, write today to 
Armstrong Cork Co., Building Materials 
Division, 7004 Concord St., Lancaster, Pa. 


48” 
 ARMSTRONG’S INDUSTRIAL INSULATION 
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Full 
Heat 
from 

Radiators 


Webster Thermostatic Radiator Traps assure full heat 
from the steam delivered to radiators. There’s no 
’ steam because Webster Traps allow 
only air and condensate to enter the returns. Designed 
for low pressure vapor and vacuum steam heating 
service, Webster Radiator Traps are noted for high 
efficiency and long service... Save fuel, save steam. 


escape of “live’ 


Available in three sizes—for 200 sq. ft., for 400 sq. ft., 
for 700 sq. ft. e.d.r. Webster Radiator Traps employ 
the time-tested Webster thermostatic element, a 
strong double diaphragm of phosphor bronze fully 
compensated for pressure. Maximum pressure is 25 
Ib. per. sq. in. 


Webster Radiator Traps are extra heavy, extra rugged. 
Only the best of materials and workmanship are used 


288 


in their manufacture. That’s why Webster Traps are 
so easily able to withstand the severe service expected 
from heating equipment. , 


The features of today’s Webster Traps are the result 
of more than 50 years steam heating experience. For 
full information on the longest-lasting traps available, 
consult your telephone directory for the address of 


the nearest Webster Representative. Or write us direct. 
ADDRESS DEPT. P-4 
WARREN WEBSTER & COMPANY, Camden, N.]. 


Pioneers of the Vacuum System of Steam Heating :: Est. 1888 
Representatives in principal cities: : Darling Bros., Ltd., Montreal, Canada 


Fuel 
Start, With 
CONTROL 


Heating 


— 
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Do More Than Before—Buy EXTRA War Bonds 


YPICAL of the intricate and complex designs which 
modern scientific engineering and construction 
have brought into demand, is the prefabricated subas- 
sembly of piping shown above, which is used in a hy- 
draulic piping system operating at a pressure of 2500 
p.s.i. Its prefabrication brings into play all of the skill of 
experienced piping specialists, as well as the facilities 
and equipment required in modern shop fabrication. 
Here at Pittsburgh Piping & Equipment Company, 

a carefully systematized procedure is followed in every 
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Produced Only by 


EXPERT SHOP 
FABRICATION 


phase of shop-fabrication, from selection of proper 
materials to the final test and inspection of the com- 
pleted assembly. This assures strict adherence to spec- 
ifications and results in an infinitely better piping job 
both from the standpoint of mechanical excellence 
and economical operation. 

If you have a piping problem involving a single 
unit or a complete system, our engineers will gladly 
work with you. Contact our nearest representative or 
write us direct. 


AND EQUIPMENT COMPANY | 


e@INTRICATE PIPING DESIGNS 
@EXACTING SPECIFICATIONS 
LY 
= 
j 
are 
ected 
esult 
For 
able, 
ss of 
irect. f 
\ 
Book Tower, Detrot Street, Boston 
$2 et roel on Stote Bank ou 4 
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THE DIESELS THEY CRANK 
T.. dependable performance that serving with dependability, long-life 
operators have learned to expect from and ease of maintenance. 
their Diesel engines is matched by “Write for a FREE copy of the Buide 
equally dependable Exide Batteries. A Catalog on Heavy-Duty Batteries. It 
result to be expected, for Exides are gives you catalog data and informa- 
designed and built for this specific tion on how to get the most from your 
cranking job. Heavy-Duty Batteries. 
When Diesel engines first came into 
general use, there were Exide Batteries 
ready to do the cranking. And as 
Diesels developed in performance, 
Exide engineering kept pace, step by 
step. Today, in plants throughout the 
FOR CRANKING 
country, thousands of powerful, rugged DIESEL ENGINES 
Exides are on Diesel-cranking duty— 
THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 
" Exide Batteries of Canada, Limited, Toronto 
290 POWER ® April, 1945 
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Every structural detail of a Gilmer 
-Y-Belt is designed for long, hard ser- 
vice. Special compounds, developed 
by Gilmer research, thoroughly bond . 
the. strong. pulling cords, keep them 
separated and riding in parallel, thus elim- 
inating internal friction. And the heavy 
protecting jacket.is extra tough and wear- 
resisting. id 
Gilmer V-Belts: are precision moulded with so 
high a degree of exactness that they are 
matched” to the same lengths within very small 
tolerances. They operate on any drive, under cor- 
rect tension, without need for rematching. This 
feature, combined “with a tight-holding grip, 
assures a steady, powerful pull... in low or high 
speed Service .. .on long: or short center drives. 


Gilmer has. the largest assortment of V-Moulds 
in the world . . . FHP and multiple, endless and 
non-endless, Whatever your requirements, there 
is a Gilmer V-Belt to. meet them. 


— 


Write for a FREE copy of the Gilmer Guide, the most 
complete V-Belt catalog in the field. it contains valuable 
engineering information, standerd sheave and belt 
tables, and other useful data. 


Gilmer makes a complete line of belts and 
belting for every power transmission need. 


L. H. GILMER COMPANY 


Tacony, Philadelphia 35, Pa. 
Division of United States Rubber Company 


POWER ® April, 1945 


> 
tn La 
| | u nl i { 
‘ 
i | 
291 


f ADVANCED ENGINEERING FEATURES PROVIDE EVEN FUEL DISTRIBUTION, 
PERFECT COMBUSTION, LOW OPERATING AND MAINTENANCE COSTS 


_ UNIT TYPE ELECTRO-HYDRAULIC DRIVE—This type tion of the burning fuel bed from the OUTSIDE of 

“we” driveis an outstanding achievement in stoker design. the stoker in event of change in grade of coal...a 

One simple, compact mechanism—all self-contained further assurance of even distribution of fuel over 
—eliminating pipes, valves, fittings, shear pins, gears the entire grate surface at all times. 


SLIDING BOTTOM RETORT—Produces perfect under- 
feed action of the fuel from one end of the retort to 
the other. It is practically immune to distortion 
should the fire burn down into the retort. 


trouble. All moving parts are enclosed and operate 
in a bath of oil. Easy to keep clean. Absdélutely pro- 
tected against breakdowns should tramp iron and 
other foreign matter be fed in with the coal. Steam 


and other parts that usually leak, break, or give & 


Drive Available. a) HIGH EFFICIENCY TUYERES—Scientifically designed to 
INTERVAL TIMER GOVERNOR (Patented)—Standard produce efficient preparation and burning of fuel. 
equipment on all “F & E” Underfeed Stokers. Extremely large heat-radiating surfaces result in low 
Revolutionizes the feeding of coal by regulating the maintenance. 


| RENEWABLE RAM CASE LINER—Ram operates in a 
ram to operate FULL-STROKE, FULL SPEED steel liner fitted to the interior of the ram case. 
at all times—a necessity in the efficient operation of When wear results, original size can be restored 
an underfeed stoker. With this Governor, the opera- quickly and economically by replacing the ram and 
tor can secure the exact rate of coal feed he desires. liner. Another “F & E” feature designed to facilitate 
_ EXTERIOR FUEL BED REGULATOR—The “F & E”’ Coal keeping the stoker always in best operating condi- 


‘ee’ Distribution Regulator makes possible the regula- tion with a minimum of effort, expense and time. 


time interval between ram strokes, allowing the 6. 


Get in touch with the “F & E”’ representative in your locality or write 
direct to manufacturer for literature and case histories of what “F & E”’ 
“ Stokers have accomplished for others. Ask for Bulletin 1105. 


FLYNN & EMRICH CO. 


Established 1842 
Holliday & Saratoga Sts., Baltimore 2, Md. 


Representatives in Principal Cities 


UNDERFEED STOKE 


lituminour and Anthracite Types—For Heating or Power Boilers Producing from 1,000 to 40,000 Ibs. of steam per hour 
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HOW REEVE 


@ Typical of the ingenuity and “‘know 
how” which made America “‘The Ar- 
senal of The Democracies” is the story 
about two small West Coast machine 
shops. 

To machine the huge propeller shafts 
for Liberty ships, so urgently needed 
in the Pacific War, every possible fa- 
cility. was pressed into service. These 
shafts were from 13” to 20” in diameter, 
and from 17 to 22 feet long. They were 
too large for lathes ordinarily found on 
the West Coast, but this did not stop 
the shop owners. 

The first shop converted a big old 
belt-driven lathe to provide modern 
controlled speed operation, with a large 
REEVEs Variable Speed Transmission. 
Production was stepped up from one 


REEVES PULLEY COMPANY COLUMBUS, 


completed shaft every 40 hours, to one 
finished every 23 hours. 

The ingenuity of the other shop pro- 
prietor was equally interesting. He built 
his own lathes out of concrete and old 
automotive parts, and with controlled 
speed provided by REEVEs transmis- 
sions, is turning out finished shafts in 
greatly increased numbers. 

In both of these applications REEVES 
Speed Control made possible the 
maximum peripheral cutting speed at 
every stage of the processing of these 
lathes. 

Here again, the adaptability, accu- 
racy and rugged strength of REEVES 
Speed Control contribute to the war 
effort. Write for copy of 96-page Cata- 
log P-450. 


INDIANA 


THE BASIC 


REEVES UNITS 


VARIABLE SPEED TRANSMISSION 
for providing infinite, accurate 
speed flexibility ‘over wide 
range—2:1 to 16:1 inclusive. 


VARI-SPEED MOTOR PULLEY con- 
verts any standard constant 
speed motor toa variable speed 
drive within 4:1 ratio. 


MOTODRIVE combines motor, 
speed varying mechanism and 
reduction gears in single unit, 
speed ratios 2:1 to 6:1 inclusive. 


UP 
‘at 
OF PROPELLER SHAFTS FOR LIBERTY SHIPS 
Ope from 19 to 24 Hrs. Daily for 2 Yec 
A\ 
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.. . ON SERVICES OF THE HEAVIEST CHARACTER 
AND MOST EXACTING TYPE 


For example, take the pair of 
Warren Duplex Hydraulic Pumps, 
12 x 21/2 x 12 shown in the ac- 
companying photograph. One 
was installed in 1916 and the 
other in 1924 and are used on 
accumulators up to 2500 lbs. 
pressure per square inch. These 
pressures operate hydraulic 
presses for the final squeeze on 
various well known rubber prod- 


ucts manufactured by Hood 
Rubber Company. 


Year after year these Warren 
hydraulic installations have oper- 
ated at a high degree of effi- 
ciency and with very low main- 
tenance cost. This goes also for 
other Warren hydraulic installa- 
tions at Hood, the first of which 
dates back to 1911. 


ER DEPENDABI 


\ 
WARREN STEA co., INC. 
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ALL 


ALL THE 
HIGH LEVEL AIR INTAKE 


\ Now you can equip compressors and in- 
Air Filter be - he ternal combustion engines with a Staynew 


filter providing all the recognized advan- 
tages of the famous Protectomotor line .. . 
plus an exclusive combination of two new 
features. 


The new filter, Staynew Model IDR, or 
IDRS (Silencer), is so constructed that in- 
stallation and servicing can be effected at 


EXCLUSIVE ground level (right in the engine room it- 
RADIAL FIN CONSTRUCTION 


PROVIDES: 


* More Filtering Area 


self if preferred), and the actual air intake 
located at the most suitable point. 


* Greater Efficiency Models available with solid base for in- 
* Less Resistance stallation when compressor or engine intake 
* Less Frequent Servicing is below floor level. 


Model IDR INSIDE Engine Room Model IDR OUTSIDE Engine Room 


Engineering Data on request Representatives in Principal Cities 


DOLLINGER CORPORATION 


(Formerly Staynew Filter Corporation) 
23 Centre Pk. 
Rochester 4, N. Y. 
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WIDE THROTTLING RANGE 


Because JOHNSON Control VALVES 
are Streamlined Inside 


“Wide Throttling Range,” between tightly closed 
and fully open valve positions, is a must for success- 
ful automatic temperature control valves. That is 
why Johnson Control Valves are ideal wherever 
close, g-r-a-d-u-a-l control of temperatures is re- 
quired. Many types of valves deliver 80 or 90 per 
cent of their capacity when barely “cracked open.” 
Johnson Control Valves, on the other hand, deliver 
considerably less than 50 per cent of 
their fully open capacity even when 
opened as far as halfway. There’s 
plenty of “‘throttling range” left for 
the final 50 per cent of opening. 
Johnson Control Valves... for 
direct action (normally open) or 


steam. Johnson “‘Stream- 
line’’ 
steam, liquids, air or gas, 
operating against pres- 
sures up to 250 pounds 
. . . are subjected to many 


the factory. 


reverse action (normally closed)... 
produce “‘streamlined’’ flow characteristics. The 
modulating plug (or v-port skirt for the higher 
pressure ranges), instead of the ordinary flat disc, 
is sure to provide gradual control that IS g-r-a-d- 
u-a-l. An optional feature is the Johnson “Pilot 
Positioner” for smooth, gradual operation, inde- 
pendent of friction and pressure variations. Johnson 
“Streamline” Valves, controlled by Johnson ‘‘Ad- 
justable Sensitivity’? Controllers, provide the best 
possible in Gradual Control. Write for further de- 
tails. No obligation, of course. 


JOHNSON 


SERVICE COMPANY 


MILWAUKEE 2, WISCONSIN 
AUTOMATIC TEMPERATURE AND AIR CONDITIONING CONTROL 
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rigid tests before leaving 
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— of bending flexi- 
ply separation. 


7 
CONDOR WHIPCORD ADVANTAGES 


5. No splice in tensi 
carrying 
Unequalled longevity 
. Patented Extensible Tip 
vents splice separation. oes 


Executive Offices and Factories 


Condor Whipcord E 
have been turning in 
performance 


cially 
pulleys and high speed. 
Thecontin 
cord section provides 
flexibility. Bonded 
heat-dissipatin 


ndless Belts 
extraordinary 
records—measured in 


difficult drives — espe- 


ears — on 
these involve small 


where 


yous.tension-wound whip- 
unequalled 

in a matrix © 
g FLEXLASTICS* 


ear-resisting cover, 


with a pliable, w 
canized into 


the belt is pressure 
an inseparable unit. 
This inseparability is further Pro- 
tected by MANHATTAN'S patented 
Extensible Tip. which relieves stress 
on the cover at splices on both 
pulley and outer sides: thereby pre 
vents separation of spliced ends, 
and permits higher belt speed over 


* small pulleys. 


can be made en! 
Compensated and 
ard, Paranite-G.O.P. 
hattan Non-Spark. 
Write for Bulletins. 


LEXLASTICS is an exclusive MANHATTAN 
AN can make FLEXLASTICS. 
war-time color. 


*The term F 
trade mark. Only MANHATT 
eeCondor Belts are now made in the dark, 


THE MANHATTAN RUBBER MFG. DIVISION 


OF RAYBESTOS-MANHATTAN, INC. 


PASSAIC, NEW JERSEY 


ke a smooth, lomg- 
y 
= 
t 
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Brench Offices: 


NOW LESS TIME OUT FOR SERVICING 


Hendy Diesels are completely pressure-lubricated 


You don’t need to hand-lubricate any part of a Hendy 
Series 50 Diesel. Complete enclosure of the engine en- 
ables full pressure lubrication throughout the entire 
engine of all wearing surfaces and parts. 


All overhead parts such as camshaft, rocker arms, 
valve crossheads, guides, and valve stems receive a 
constant supply of clean oil from the pressure lubricat- 
ing system. Because of this feature, the time required 
for routine servicing is reduced. And, what is even 
more important, correct lubrication of all parts at all 
times is automatically assured. 

Full pressure lubrication is just one of 22 proved 
design features you'll like in the Hendy Series 50 
Diesel. Some other are... fresh-water cooling, unit- 
type fuel injectors, dual intake and exhaust valves, 
and hydraulic tappets. 

Here’s why it was possible to incorporate so many 
modern features in the Series 50 Diesel: Hendy engi- 
neers were under no obligation to salvage either parts 
or tooling from outmoded models when the Series 50 


_ BOSTON + BUFFALO + CHICAGO + CINCINNATI 


> 


CLEVELAND + DETRONT + LOS ANGELES NEW YORE 


sf STEAM TURBINES REDUCTION Gears 


was designed. They were free to use all modern fea- 
tures—all advancements in engineering or metallurgy 
—that had been proved thoroughly 
dependable. As a result, the Series 50 
is a Diesel engine modern in design, 
dependable in operation, and low in 
maintenance and operating costs. 

Hendy Series 50 Diesels, 350 to 675 hp, are avail- 
able as direct-reversing main-propulsion units and, 
with Crocker-Wheeler generators, as power units for 
vessels with electric drive or as auxiliary power plants. 


Send today for your copy of the new illustrated 
booklet that contains full information on this thor- 
oughly tested new Diesel. 


sosnualll DY IRON WORKS 


ESTABLISHED 1856 


SUNNYVALE, 


CALIFORNIA 


82-D-13-M 
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Specify the 


GOLDEN-ANDERSON 


Steam Pressure 


Reducing Valve! 


This is the valve you need to sensitively 
maintain downstream pressure under 
varying flow requirements. Features 
that make this possible include bal- 
anced pilot valve operation and a single 
seated main valve to prevent down- 
stream pressure from building up un- 
der “no-service” operation. 


Heavy duty construction eliminates any 
possibility of distortion from pipe line 
strain. This type unit is regularly sup- 
plied in Base Types or Globe Type Pilot 
Control. The Globe design permits 
mounting away from main valve. Valve 
Write for your copy of our latest catalog. trim may be Bronze, Monel, Stainless 


It contains complete information on all G-A 


; } ual plant requirements. Seat ring and 
Specialty Valves, including detailed con- dise may be Stellited. Ten sizes are 


struction and operation data. available, from 2” to 14”, to handle 
working pressures from 250 to 600 Tbs. 


GOLDEN-ANDERSON VALVE SPECIALTY CO. 
Manufacturers of Special Valves for Every Need 
Fulton Building — Pittsburgh, Penna. 
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| Maintain Pressure 
‘ Regardless of 
13-M 


SERVICE! 


WHEN THE PRESSURE IS ON, packing for valves, 
pistons, hydraulic cylinders, steam hammers, and 
other heavy-duty equipment has to have special 
strength. 

R/M makes thirteen different types of heavy- 
duty packing, either woven of metal, or reinforced 
with wire or metal tubes for pressures up to 
5,000 pounds. 

More than forty years of successful experience 
in such applications have led to the design of 
these packings and to the choice of materials used. 

And each different type comes in a number 
of sizes to fit every type of standard equipment. 

Whatever your packing need, there is an R/M 
packing specially designed to fit it. Ask for R/M at 


your distributor’s. 


It’s “Packed with Satisfaction”—When You Use R/M 


INCORPORATED. 
North Charleston, S.C. - Passaic, N.J. 
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th your engineers in the application of time-proved American Blower 


ANI 


pust PRECIPITATOR 


uy all 3 from A.B.C.. 


Whether you’re planning a new power plant or going to modernize your present one, you can get undivided responsibility by 
buying all 3—Mechanical Draft Fans, Dust Precipitators, and Gyrol Fluid Drives—from American Blower. By securing all 3 from 
AB.C., you have one source of technical information and far less red tape. Try it! Call in an American Blower representative. 


YOUR FLY ASH PROBLEMS TO HEADQUARTERS. We will run tests, deter- 
the equipment best suited to your individual needs, and work 


t Precipitators to your plant or problem. A part of our Dust Labora- 
, one of the largest and finest in the industry, is shown On right. 
te, in the last 20 years, we have run tests on more than 4100 distinctly 
erent materials. Every Dust Precipitator and Dust Collector we sell 
built entirely in our own plants. Your inquiries are invited. Phone 
write the nearest American Blower Branch Office today. 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT, MICHIGAN 


g 
er) CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Raviator & Stavdard Sanitary corporation 
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THE PROBLEM: 


How to Simplify Small Boiler Maintenance 


“S-19" 
GCareorrax” Brick. 
(Sracrcner Course.) 


“$-100" 
CARBOFRAX BLOCKS. 
Att TEE SHAPES. 


Bridgewall of single retort furnace—frequently in- P > 
accessible for cleaning. Ver 


TIGAL AIR PASSAGE. 


of Berniz “S-100” all “T” block con 

Aik CHAMBER. struction. Being multiples of standard fire brick sixes, 
HE smaller stoker fired plant has the same furnace they readily match existing fire brickwork. 

problems that beset the larger plant—perhaps to a 

greater degree. BERNITZ AIR-COOLED SUPER BLOCKS keep the’ 


walls free of clinkers. ‘“Carbofrax”,* the silicon 
carbide refractory of which these super blocks are made, 
resists clinker adhesion. There is no penetration. The 
heavy labor of prying clinker away from the brickwork 
opposite the dumps is ended. Destruction of the 
brickwork at this point by bars is prevented, thus 
reducing maintenance. 


The small plant may not have the advantages of 
automatic combustion control, water-cooled furnaces, 
or continuous ash discharging stokers. In this type 
of plant, labor is an important factor in the smooth 
and efficient operation of steam generating equipment. 
The more labor, the less time for attention to the job of 
burning coal efficiently. 

Furthermore, the cleaning of fires is quickly accom- 
plished, usually without loss of boiler capacity or time. 
Ask us to tell you about some installation near you. 


BERNITZ SUPER BLOCKS are doing an outstanding 
job in hundreds of small plants—dairies, laundries, 
canneries, chemical plants, hospitals, and institutions : ; 
of all kinds; in fact, in plants of all types where coal is Puen fer Tate Dat 
burned, on stokers, and even on hand-fired grates. — caqcmbofrax’_ is the registered trade mark of, ond indicates manufacture by, he 


BERNITZ FURNACE APPLIANCE CO. © 89 BROAD ST., BOSTON 10, MASS. 


New York Philadelphia Detroit Buffalo Syracuse Atlanta Pittsburgh Cincinnati Chicago Indianapolis Minneapolis St.Louis Clev 
In Canada: Williams & Wilson, Ltd., Montreal and Toronto 


OTHER PRODUCTS INCLUDE: 


BERNITZ FURNACE LININGS 


BERNITZ NYGAARD WATER WALL BLOCKS FOR 
WALLS AND ARCHES 


BERNITZ AIR-COOLED FLOORS 


BERNITZ SUPERGENERATOR LININGS FOR WATER 
GAS SETS 
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Durable—for practical 
operating men— 


The men who are responsible for uninterrupted plant operation are gener- 
ally skeptics. They take all performance promises with a grain of salt, — 
only the actual performance records influence them. 

For such practical operating men, we build Buffalo Single Suction Full 
Ball Bearing Pumps. Available with open or enclosed impellers, these husky, 
the: oversize pumps are suitable for construction in iron, bronze, stainless steel, 
nickel, Hastelloy “B” and “C” and most other machinable alloys. (Not in lead.) 


= Stuffing box design permits modification to suit application; water seal and 
mre mechanical rotary stuffing box seals are available. Shaft is oversize and pro- 
the tected by removable shaft sleeve. Oversize ball bearings, properly spaced, pro- 


eet vide rigid support for shaft. Bearings run in oil and are protected from foreign 
material by built-in labyrinth seals. 
We could go on, if space permitted, with construction details which would 


om- 

aut convince you that these pumps “have what it takes”. If you are interested, how- 

you. ever, why not send for our bulletin 976-B which gives complete details and 
ratings? 

yy, the 


BUFFALO PUMPS, INC. 


488 BROADWAY BUFFALO, N. Y. 
9 Canadian Pumps, Ltd., Kitchener, Ont. 


Single Suction 
Full Ball Bearing Pumps 
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 _ gland bolts and nuts 
to prevent corrosion ... all bolts with nuts on top 
of flanges for convenience ... all nuts accessible 
to open-end wrenches... . slotted stuffing box 
bolts that swing out of the way for repacking, 
with washer-type nuts that prevent loss of washers 
... these are some of the reasons why you never 
need fear balky nuts and bolts on this Kennedy 
Standard Iron Body Wedge Gate Valve. 


Small items? Not to the engineer who has ex- 
perienced the many little annoyances that are 
sometimes encountered in handling valves and 
who wants the best for his money. Moreover, 
these details typify the care and attention given 
to every part, large or small, of Kennedy “Extra 
Value” Valves—obtainable at no extra cost to you. 


THE KENNEDY VALVE MFG. CO. 
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One of a series of advertisements ex- 
plaining how Kennedy gives careful 
attention to the details of valve design, 
construction and workmanship that pro- 
vide maximum effectiveness, convenience, 
and length of service. 


NEW 
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Another Diesel makes a fine 
operating record with 


“Good lubrication has helped us steer 

Clear of trouble of any kind, and 
lubricant consumption is very low,” 
says this power plant Superintendent. 


Actual photo: of a Gulf 
| Service Engineer (left) 
consuling with power 
| plant Superintendent on 
iesel engine lubrication. 


UBRICATED with Gulf Parvis Oil, our two “dividend”’ list includes less wear, fewer shut- 


older Diesels have made an outstanding 
efficiency record over a period of many years,” 
says this power plant Superintendent. “So we 
put this proven top quality oil in service in this 
newer unit—and we are getting the same effi- 
cient operation: no repairs, no stuck rings, and 
exceptionally low lubricant consumption.” 
Gulf Parvis Oil is writing a list of definite 
benefits in the operating records of hundreds 
of large stationary and marine Diesels. This 


INDUSTRIAL 
LUBRICATION 


downs for repairs, lower maintenance costs, 
and better all-around performance. 

Gulf Parvis Oil has superior lubricating 
value and longer life—two important assets 
that insure a better protection job under today’s 
peak load operating conditions. 

Call in a Gulf Service Engineer today and 
ask him to recommend the proper grade of Gulf 
Parvis Oil to fit your particular requirements. 
Write, wire, or phone your nearest Gulf office. 


GULF OIL CORPORATION - GULF REFINING COMPANY 


DIVISION SALES OFFICES: 


BOSTON - NEW YORK - PHILADELPHIA - PITTSBURGH + ATLANTA 
NEW ORLEANS + HOUSTON - LOUISVILLE - TOLEDO 


3 
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PIPE-LINE EXPRESS! 


A pipe line, stretching for a thousand miles. Inside, a 
column of oil that must keep moving. Pumping stations 
from point to point. ALCO Diesel Engines, to drive the 
pumps, meet this vital need for supremely dependable. 
power. 


Through pipe lines, ALCO Diesel Engines pump 
rivers of petroleum and petroleum products to re- 
fineries and ports. 


ALCO Diesel Engines are light-weight, heavy-duty, 
compact power units built for every job where 
quick, adequate, dependable power is needed. ALCO 
pioneered this new, better type of Diesel Engine. 
More than 1,500,000 horsepower of ALCO Diesel 
Engines are in service for innumerable applications 
— marine, stationary and mobile. 


ALCO DIESEL ENGINES 
For Universal Application ; 


All we can build are now needed for war work. But 
soon, we hope, ALCO Diesel Engines, including new 
important features, will be available to give you 
quick power, efficient power, with maximum space 
economy and minimum unit weight. 


POWER April, 1945 


' ‘ 
ai 
. 2, 
~. if 
me 
306 


Logistics is the science of supply—the uninterrupted flow of 
troops and materials — wherever and whenever needed. The 
colossal logistic problems of our nation engaged in global war- 
fare can only be solved by the best use of all we have—American 
manpower, American brainpower, American resources. Men... 
Methods . . . Materials . . . the combination that means final 


You get 
insulation efficiency 
the same way 


All the elements properly coordinated—men, methods 
and materials. This is the RUBEROID way to assure 
maximum service from industrial insulation. 


MEN... The right men are all-important. Skilled 
mechanics in the nationwide organization of Ruberoid 
Approved Applicators handle the jobs. These men 
know their business. They've licked the most difficult 
insulation problems. 


METHODS... Each installation is “tailor-made” to 
meet the individual job. Ruberoid engineers are not 
wedded to any one method. You get the benefit of 
broad experience with all possible methods of appli- 
cation. 


MATERIALS... The right insulation material to meet 
your specific temperature control problem. The 
Ruberoid insulation line has no “gaps” in it from 0° 
to 1900° F. 


Write for Ruberoid Insulation Guide and technical data. 
The RUBEROID Co., Executive Offices, 500 Fifth Ave., New York 18, N.Y. 


ASPHALT AND ASBESTOS BUILDING MATERIALS 


ficial U.§. Coast Guard Photos 
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How Rutland Profits 


with Bowser EXACT Liquid Control 


When a single type of equipment serves 
a manufacturer in many different ways 
that’s a definite plus. 


Take, for instance, the Bowser Meters 
in the plant of the Rutland Fire Clay 
Company, Rutland, Vermont, nation- 
ally known makers of heat resisting 
specialties. First, Bowser Meters 
measure incoming solvent—an obvi- 
ously important check-up. Then, they 
measure—right down to the exact 
spoonful—the liquids going into 
Rutland products. 


And in both operations, Bowser Meters 


Not only has Bowser’s war production earned 
the Army-Navy E... Bowser equipment has 


helped ecrn it for scores of other companies. 


308 


paid off handsomely in these ways: 


Uniformity of Product~—Human error 
is eliminated. 


Money-saving—A Bowser Meter on 
the intake line stopped discrepancies 
and resulting losses. 


Time and Labor Saving—An operator 
sets the Bowser Predetermining Meter 
for the amount needed for a mix... 
then goes about other work. Time and 
labor is saved! Production steps up! 


You've read about the job that Bowser 
equipment is doing in the plant of the 


© sINCE 1885 © 


Rutland Fire Clay Company. This is} 
just one type of Bowser Liquid’Con-/ 
trol System available today. In the) 
Power industry Bowser turbine oil 
conditioners, filters and force feed) 
lubricators, etc. are performing simi-/ 
lar outstanding jobs. Bowser Pressure) 
Filters, for example, are daily demon-) 
strating their ability to keep oil clean, 
and efficient much longer. Thus they) 
save money by prolonging the life of 
the equipment and by making the oil 
work longer. For full details, write 
to Bowser, INC., Dept. 2-D, Fort 
Wayne 2, Indiana. 


THE NAME THAT MEANS 
EXACT CONTROL oF Licuies 
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ready 


URING the past several years, the 

manufacturing facilities of the Otis 
Elevator Company have been devoted 
largely to the production of a great vol- 
ume of specially designed elevators and 
precision equipment for a number of vital 
war requirements. 

And, as long as the war lasts, a large 
part of these facilities will continue to be 
devoted to the production of war goods. 

Right now, however, the Otis Elevator 
Company is in a position to help you plan 
for your post-war elevator needs. 

Your Otis representative is ready to 
serve you. He is available to analyze fully 
your elevator problems and to make 
recommendations concerning the equip- 
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ment which will be best suited to your 
post-war requirements. 

By planning now, you will be assured 
that a minimum of time will be lost in 
getting your required equipment in pro- 
duction after war restrictions have been 
removed. 

So, to be certain of the last word in ver- 
tical transportation for present or pro- 
posed office buildings . . . for hospitals, 
hotels, factories, or warehouses, call your 
Otis representative today. 


ALL PRINCIPAL CITIES 


: 
| 
4K, 
} 
ist 
the) 
oil) 
ed | 
ure) 
rey 
of 
oil 
“ite 
ort 
Zo 
| 4 
th 
309 


COTTRELL PROCESS 


of 


universally recognized as a 
standard method of removing 


DUST, FLY ASH, FUME, MIST & FOG 
from GASES 


30 years of research, development and operating experience 
throughout the world are incorporated in the 


COTTRELL INSTALLATIONS 


offered to meet the requirements 
of any problem by 


RESEARCH CORPORATION 


405 LEXINGTON AVENUE 59 EAST VAN BUREN STREET 
NEW YORK CITY CHICAGO, ILL. 
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A_ Red indication pointer operat- 
ing across a white 10" scale makes 
it unnecessary to examine closely the 
position of the pens to determine 
whether the air is excessive or 
insufficient, for the movement of the 
pointer is 3 times as great as the 
difference between the pens. 


T Cochrane Corporation offers to the 
power plant field a new boiler meter of 
the steam-flow, air-flow type known as the 
Cochrane Boiler Ratio Meter. This meter has 
several important advantages over other con- 
structions. An easily adjustable cam in the air 
flow mechanism permits the operator to es- 
tablish the relation of air supply to fuel supply 
(measured by steam generated) most favor- 
able for his particular operation. The ratio 
indicating pointer, illustrated and described 
above, is another feature. The steam flow 
mechanism is the well-known Cochrane Fric- 
tion-Free Electric Flow Meter, operating on 
the null balance principle assuring highest 
accuracy, while the air flow mechanism is 
based on the highly responsive Hays slack 
diaphragm, equipped with an electric motor 
follow-up for ample power. Intelligent use 
of the Cochrane Boiler Ratio Meter will 
result in lower operation and maintenance 
costs as well as greater plant capacity with- 
out increasing the size of the steam producing 


Write NOW for a2 copy units or auxiliaries. 

Publicati 
fe COCHRANE CORPORATION 
Combustion Guidance”’ 


3106 N. 17th St., PHILADELPHIA 32, PA. 


THE MOST COMPLETE LINE OF FLOW MEASURING INSTRUMENTS 
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Why You Should Use Homestead 
- Operation of HOMESTEAD LEVER-SEALD VALVES is quick and LEVER-SEALD VALVES: 
positive. From wide-open to fully-closed requires only a quarter-turn 
= the wee lever—and es a to 28 times faster operation than 1. Instant Stick-proof operation. 
the 6 to 7 full turns required by screw-stem-type valves. Not only 
do HOMESTEAD LEVER-SEALD VALVES operate quickly, but 2. QUARTER-TURN FULLY OPENS 


they are built to operate under all conditions; for built right into OR CLOSES. 
every valve is a powerful lever and screw device which relieves 


seating pressure between the plug and body just enough to overcome Positive seal without lubrication. 

friction and permit easy turning. For fast, positive, labor-saving Seating surfaces always protected 

operation, they can’t be beat! And the small space required by the in both open and closed positions. 

paneer pa permits their use where other valves could not be Corrosion practically eliminated. 
operated. 

Unobstructed straight-line fluid 

HOMESTEAD LEVER-SEALD VALVES are made in combina- . 


tions of metals and alloys to meet your service ee saptigey in sizes tow. 
11%,” to 10”, for pressure ranges from 150 pounds to 1500 pounds. 6. Alloperating parts protected from 
Special valves may be designed to meet your specific requirements. 


damaging effects of service con- 
Write now for Valve Reference Book No. 38. ditions and weather. 


Homestead : 
LEVER-SEALD 
HOMESTEAD VALVE MFG. CO. - - - P.O. BOX 210 - -/- CORAOPOLIS, PA. 
312 
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COPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


BRASS 


Headquarters for BRASS, BRONZE, and COPPER 


Prepared by Bridgeport Brass Company dep 


The Influence of pH 
on the Corrosion Rate 


The term pH (hydrogen ion concentra- 
tion) has come to us from the biologist who 
mows that life processes of all types of 
organisms are markedly influenced by the 
hydrogen ion concentration present in the 
solutions which surround them. Since cer- 
tain species of organisms can survive in 
only very narrow range limits of hydrogen 
ion concentration the biologist has devel- 
oped a mathematical formula for expressing 
the activity of a solution with respect to its 
hydrogen ion concentration. 


For example: 


ApH of 14 means that .00000000000001 
gams of Hydrogen ions are present in a 
litre of solution. 


A pH of 7 means that .0000001 grams of 
Hydrogen ions per litre of solution are 
present. 


This value is the pH value for pure un- 
contaminated distilled water at room tem- 
perature. pH4 means that .0001 grams of 
Hydrogen ions are present in 1 litre of liquid. 
Areduction of several numbers on the pH 
scale may mean more than a thousand fold 
inrease in Hydrogen ion content with 
correspondingly greater activity. 

The pH factor by itself, does not tell the 
whole story. The character and quantity of 
ions other than Hydrogen present in the 
solution must, of course, also be taken into 
consideration. In other words, the pH 
value should be used in conjunction with 
the chemical analysis of the water or liquid. 
The presence of various salts such as 
chlorides, nitrates, sulphates, etc., and 
gases such as ammonia, hydrogen sulphide, 
carbon dioxide, etc., are very important 
in their influence on corrosion. 


Since control of operations is an impor- 
tant function of both the power plant and 
marine engineer, the use of the pH value 
has become an essential part of his 
water control analysis. For example, boiler 
feed water is usually treated before it is fed 
into the boiler. This is done because a 
water with the proper composition will be 
less scale forming and less corrosive than 
before treatment. As far as steam con- 
densate is concerned, periodic checks on 
its pH value and composition are helpful 
and necessary to detect the entrance of 
harmful impurities that may attack metals. 

The approximate curve showing the in- 
fluence of the pH value of fresh water on 
Corrosion of copper base alloys appears in 


Note: Bridgeport products are supplied in accordance with existing priority regulations. 


BRIDGEPORT xy 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 
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the chart below. The general shape of 
this curve may be considered as fairly 
typical. The flat portion and the slopes of 
the curve vary with the character of the 
metal and the nature of the corrosive 
solution. 


The curve shows in a general way what 
may be expected when a change in pH 
value takes place. For example, a drop in 
pH value may indicate a rise in corrosion 
rate. More specifically, clean sea water 
normally has a pH value of more than 8.0 
whereas harbors, estuaries and bays may 
have appreciably lower pH values because 
of contamination from sewage and factory 
wastes. The higher corrosion rates of harbor 
waters therefore indicate the need for more 


INFLUENCE OF pH ON CORROSION 


2020 


corrogion Only S}iently foluple 


Incredsing Sojubility|of Corrpsion File 


RELATIVE RATE OF CORROSION, INCHES PER YEAR 


010 


Technical Bulletin 
on Duplex Tubing 


Duplex Tubing was developed to over- 
come corrosion problems too severe for a 
single metal or alloy. By treating such a 
condition as two separate corrosion prob- 
lems, and selecting the material best for 
each, it is possible to combine two such 
materials into one tube. Moreover, Bridge- 
port’s method of manufacture produces a 
close mechanical contact between the two 
materials without 


ing with heat trans- 
fer properties. 

One of the most 


important appli- 
cations described 
inthebulletincon- | 
cerns ammonia re- 
frigeration sys- 
tems with copper 
for the water side | 
and mild steel for | 
the ammonia side. 
This combination | 
is standing up | 
much longer than © 
steel pipe, which rusts away. Other com- 
binations described in the bulletin are: 
Bridgeport Admiralty, Copper, Red Brass, 
Brass, Cuzinal, Cupro Nickel or Duronze 
IV combined with such materials as Car- 
bon Steel, Stainless, Aluminum or Monel 
Metal. 


Cross-section drawings illustrate methods 
of installation for low and high pressures, 
and for different liquid velocities. The prob- 
lem of galvanic corrosion between the tube 
sheet and the tubes is covered, and correc- 
tive methods are described. 

This Technical Bulletin on Duplex 
Tubing may be obtained free of charge by 
writing to Bridgeport Brass Company on 
company stationery. 


Fechnical Bulletin 


pH VALUE 


Incredeing Sojudility|Corrosipn Fila 


corrosion resisting alloy than required for 
clean ocean water. 

-It must be taken into account that a 
natural fresh water with a pH value of 
7 to 8 usually is much less corrosive than 
sea water with the same pH value because 
of the presence of much mineral matter 
(salts, etc.) found in sea water. It is for 
this reason that the average life of a 
condenser tube in a power plant using 
fresh water is much longer than that of 
the same alloy with clean sea water. Pol- 


luted sea water is considerably more cor- 
rosive than clean sea water. 

The pH values if checked periodically 
are an indication of uniformity of water 
supply. Changes in value should be looked 
upon with suspicion and investigated. More 
and more attention is being paid to water 
analysis since its importance is being more 
widely realized. 

More detailed information on the subject 
of pH values and corrosion in general are 
dealt with in Bridgeport’s Condenser Tube 
Manual. Write for your copy if you are 
planning to retube your condensers or if 
your tubes are not standing up as long as 
they should. 
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what goes INSIDE that 


— 
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Inside an engine, Pedrick 


TAKE NO CHANCES on new rings that may scratch or 
scuff the cylinders. Pedrick rings are Silcoated to cushion 
the cylinder walls against damage during the critical 
wear-in period. They seat quicker with safety. 

Pedrick Sileoated rings are also Heat-Shaped for 
further wear-in protection. This patented process means 
correct shape, exact tension, and proper flatness, all of 
which contribute to quicker, safer seating, and longer, 
economical service. 


NOW THAT YOU'VE GIVEN TO THE RED 
CROSS, INVEST IN MORE WAR BONDS 
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Silcoating gives extra protection 


Close-up of rings coming out of Silceating treatment 


Today, when aging diesel-driven tractors, trucks 
trains, ships, and power equipment must put in hundreds 
of hours of overtime, Pedrick precisioneered piston ring: 
make it possible to lengthen the time between overhaul, 
and to maintain higher compression and power. 
Write for the Pedrick industrial catalog. 
WiLkeNING Manuracturinc Co., Philadelphia 4°, 


Pa. In Canada: Wilkening Manufacturing Co. (Canada), 
Ltd., Toronto. 


frrecisioneered PISTON RING 
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SAFETY SWITCH WITH “CLAMPMATIC”’ CONTACTS 


A Prototype, the dictionary says, “is an 
original model after which anything is 
copied.” 

Measured by that definition, the BullDog 
Vacu-Break Safety Switch, with its many 
advanced features, is definitely the proto- 
type of tomorrow’s designs. 


The exclusive Vacu-Break principle of arc 
suffocation—the Clampmatic feature which 
assures contacts tight as a bolted connection 
—new, simplified operating mechanism— 


BOX 177, R. PK. ANNEX, DETROIT 32, MICHIGAN 
In Canada: BullDog Electric Products, Ltd., Toronto 
Field Engineering Offices in All Principal Cities 


BULLDOG 


ELECTRIC PRODUCTS COMPANY Also Manufacturers of 


modern streamlined design and attractive 
appearance—are but a few of tomorrow's 
safety switch features which are exclusive 
in the BullDog Vacu-Break Switches of 
today. 

These prototype BullDog features are 
your guarantee against obsolescence, as 
well as your assurance of top performance 
at minimum cost right now! 


Capacities from 30 Amp. to 1200 Amp. 
Write for illustrated folder. 


SaftoFuse Panel!boards—Switchboards— 
Circuit Master Breakers — BUStribution 
Duct, for “plug-in” power — Universal 
Trol-E-Duct, for flexible lighting—Indus- 
trial Trol-E-Duct, for movable “loads.” 
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BIRD- ARCHER 


Experience and Service will safeguard. 
your boiler system and processes a 
against the damage that can be caused by 
corrosion, scale, carryover, embrittlement. We offer 


outstanding — modern —complete. service in 


INDUSTRIAL WATER. CONDITIONING 


_ chased upon 60: years cumulative experience. = 
Write for our latest booklet 
ee Testing Equipment for Power Plants 


"SURVEYS | PLANT STUDIES ‘CONSULTATIONS TREATMENTS 
PLANT e SERVICE @ LABORATORY 
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REPLACEMENT: 


Insure your plant against frequent 

breakdowns — prevent costly shut- 
7 Ra downs of your elevating and com 
veying equipment by using Jeffrey 
chains and genuine replacement 
parts. They are manufactured to 
precisely the same standards es 
= govern original equipment. We can 
supply a wide range of mainte- 
nance items—can help you develop 


complete material handling sys- 
tems, Investigate. 


THE JEFFREY 
MANUFACTURING CO. 
950-99 N. FOURTH STREET 
COLUMBUS OHIO 


Cleveland 12”, << Hustington 19. 
esBenver “Milwaukee 11°. City 
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THE MANIM SILEMCEIR CO. . 92 HOMESTEAD AVE., HARTFORD, CON 
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Experience and skill—36 casting-years of it—plus the 
latest in scientific testing and control... all are combined 
at Sivyer to give you higher steel casting quality—for 
longer, trouble-free service. 


Long before a Sivyer casting takes material form—this skill 
is at work for you . . . m the careful study of pattern design... 
the thorough beforehand planning . . . the engineering. 


And when metal is poured, Sivyer’s casting methodology— 

based on this long experience—is there to assure steel castings of 
greater internal integrity. Later, careful inspections 

and numerous tests further establish the right of every 

steel casting to wear the Sivyer diamond _ 

the mark well worth looking it 


_ 


DAA 


MILWAUKEE CHICAG 
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VINTAGE 1895 * THE FIRST EDGE MOOR WATER TUBE BOILER 


An Edge Moor Catalog of 1902 states: “This boiler is still in 


aad as active service, and demonstrates that our boilers were designed 
“ego on sound principles, and only improvements in details were 

ee necessary to make them what they are today. 


Esse Moor was established in 1868 and has been 
building steam generating units for nearly three- 
quarters of a century. Fifty years ago, in 1895, we 
began the manufacture of water tube boilers, and 
followed several years later with the first super- 
heating steam boilers. 


Edge Moor engineers have continued to contribute 
to the store of knowledge and experience gained 
in the building of steam generating equipment. 
Today, upwards of 5000 installations attest to the 
many advances in design, efficiency and standards 
of quality originated by Edge Moor. 


Edge Moor boilers are designed for any required 
capacity and up to 900 lbs drum pressure. Complete 
steam generating units, auxiliary equipment and 
installation service are available—from Edge Moor. 


Edge Moor 2-drum bent tube boiler with pendant 
convection superheater, vertical tubular air pre- 
heater, water cooled furnace, travelling grate 
stoker. Capacity, 75,000 Ibs steam per hour; 
Drum Pressure, 450 psi; Degrees of Superheat, 
300; Final Steam Temperature, 750° F. 


STEAM GENERATING EQUIPMENT 


BRANCH OFFICES: NEW YORK 20, N. Y.: 30 ROCKEFELLER PLAZA 
CHICAGO 2, ILL.: ONE NORTH LA SALLE STREET MAIN OFFICE AND WORKS: EDGE MOOR, DELAWARE 
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‘THIS: COMPs RISON | SHOW 
Elgin Water ‘Softener gives 


© Prevents loss 
of zeolite 


© Requires less 
salt 


Assures better 
backweshing 

© Costs less, capac- 
ity considered 


ORDINARY SOFTENER 


Ingenious ‘Double - Check” 


is nothing mysterious about the 44% in- 
creased soft water output of the new Elgin 
Zeolite Water Softener. The whole story is told by 
the two drawings above—at the left, the conven- 
tional softener; at the right, the new 
Elgin. 

Tank sizes are the same, but note 
the far larger zeolite content of the 
Elgin Softener. Note, also, the totally 
different Manifold used in the Elgin. 
This exclusive “Double-Check” de- 
sign makes the deeper bed possible 
without loss of zeolite—a loss that the 
conventional softener attempts to 
avoid by using a shallow zeolite bed 
as diagrammed above. 


Of course more zeolite means more 


The 


Increase the soft water output 
of your present water sof- 
tener with the "DOUBLE 
MANIFOLD 

SYSTEM 


“Double-Check” Manifold 
System is adaptable to water sof- 
teners of any make. This change, 
supplemented by remarkable 
ELGIN HIGH-CAPACITY 
ZEOLITE will greatly increase 
soft water output and operating 
efficiency. The cost of such mod- 
ernization is surprisingly low 


CHECK" 


manifold system does it! 


soft water output, for its the zeolite that does the job. 
But the ingenious ‘‘Double-Check” Manifold system 
goes beyond that . . . permits zeolite to be washed 
cleaner .. prevents packing and channeling of the 
bed. Thus the brine reaches every por- 
tion of the zeolite, producing more 
efficient regeneration with less salt 
consumption. 


In these high pressure times, most 
plants have too little soft water. Here 
is the answer to your need for more 
soft water, not only for boilers, but 
for hot water systems, processing, or 
any other need that may exist. 

For facts about the Elgin Softener 
or modernization of your present wa- 
ter softener, write for Bulletin 603. 


ELGIN SOFTENER CORPORATION, 130 N. Grove Ave., Elgin, Ill. 


plete Elgin line includes: Boiler Weter Treating ond Purifying Systems @ 


Feedwater Treetment 
Filters end Purifiers. @ 
Treeting Chemicals 


@ BDecencentraters @ Weter Setteners 
iren Removal Equipment Aeraters Weter 
@ Chemice! Feeders @ Scole and Corresien 


tnhibiters Semple Ceslers @ Weter Testing Equipment 
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position to help you. The knowledge which we have 
ained in the past 36 years has not been confined to _ 


4 


#8 
‘ fed fad i 
of experience in erecting and testing Piping Syste 
| \ VALVE & MFG. CO. 
4 | 
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ATISFYING THE WORLD’S TOUGHEST CUSTOMER 


INVISIBLE ARMOR 


Ind every American vessel in dangerous waters 

joday is a broad band of “invisible armor” — the elec- 
j:rical field of a DeGaussing belt — protecting it against 
magnetic mines. 

These mines took a terrific toll of shipping early in 
the war. Buried deep in the sea they were difficult to 

Jdetect and remove. Any ship passing within the mag- 
Jnetic field of a mine detonated it; force of the explosion 
J was sufficient to crumple steel hulls many feet away. 

Prompt installation of DeGaussing equipment was 
the answer to this enemy weapon. Star was called upon 
to help. Here again the U. S. Navy was a “tough cus- 
omer” to satisfy — the Bureau of Ships demanded motor- 
generator sets that established new standards for com- 
pactness and ability to resist shocks and strains; called 
for quick delivery. 

While the Navy does not endorse any producz, the fact 
that Star was able to design and build the special equip- 
ment for DeGaussing installations, and maintain unfail- 
ing delivery schedules, is ample evidence of the high 
engineering skill of this organization. That engineer- 
ing skill is available for your use in solving industrial 
motor problems. Star Electric Motor Company, 
200 Bloomfield Avenue, Bloomfield, New Jersey. 


Let Us Help Solve Your 
Special Problems 


Motor-generator set, above, was designed 
and built by Star to meet special U. S. 
Navy requirements on voltage, compact- 
ness, resistance to shocks and strains. Oc- 
cupies only half the space required for 
comparable sets. 


Star’s record in designing motors and 
generators for many Navy needs is proof 
of our ability to solve your difficult motor 
problems. A standard Star ('% to 20 
H.P.) may handle your job; if it doesn’t 
we'll build one that will Discuss your 
post-war plans with us now. 


STAR MOTORS 


POWER PACKAGED AS YOU NEED IT 
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Are you asking yourself these questions? 


What can I do about errors in How can employee efficiency 
measurements of metals due to be kept high even on hot, 
changing air temperatures? humid days? 


How can I eliminate airborne What will prevent condensation 


dusts that mar metal surfaces? and resulting corrosion? 

Can I do anything about How can I maintain a clean, 
perspiring hands that finger-— quiet drafting room, free from 
mark metal surfaces? outside noises and dust? 


EASY 


DO AS MANY modern industries have 
done. Put your problems up to 
Carrier — air conditioning's most 
experienced specialists — devoted 

solely to this field for 43 years. = 
Carrier's wartime accomplishments arrie@r 
put at your service the latest, 

most important developments in 
modern air conditioning and 
refrigeration. Consult Carrier on 
present or postwer requirements. 


Carrier Corporation, Sym-euse, N. Y. INDUSTRIAL HEATING 


AIR CONDITIONING ¢ REFRIGERATION 
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THE M. W. KELLOGG COMPANY 


225 BROADWAY, NEW YORK 7, N. Y. ° JERSEY CITY, NEW JERSEY 


REPRESENTATIVES 


LOS ANGELES 14, CALIF. HOUSTON 2, TEXAS TULSA, OKLAHOMA 
609 SOUTH GRAND AVE. 402 ESPERSON BUILDING PHILTOWER BUILDING 


“Masterfiex” Prefabricated Piping Systems > “Masterweld” pressure vessels for Power, Refinery and Chemical Industries. Heat 
Exchangers. Pyrolytic and Catalytic Cracking Units, Hydroforming, Reforming, Dehydrogenation, Alkylation, Desulphurization. 


= Thermal and Catalytic Polymerization Units» JUIK Processes for Lubricating Oil Plants. Plastic Refractories «Radial Brick Chimneys. 
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Where conditions | 


. in the low pressure range where high tempera- - | 
ture, corrosive liquids, fire hazards or need for un- | 
usual precaution against leakage or line strains | 
make iron valves impractical—that’s where r-pac | 
150 Ib. steel valves and fittings serve best. : 

READING-PRATT & CADY is especially 
to make these valves, having long specialized on | 
pressure castings of electric furnace steel. Beyond | 
that, r-pac rigid control—from drawing board to | 
final test —assures you of maximum service from 
every READING-PRATT & CADY valve. 

The line is extensive, including 
globes, angles, gates and checks in 
all the standard pressure classes 
from 150 Ibs. to 1500 Ibs. 

We suggest that you get a recom- 
mendation from r-pac the next time . 
you need valves. 


R-P&C offers you a single responsible 
source for bronze, iron and steel gate, 
globe, angle and check valves—cocks 
and lubrotite gate valves—bar stock 
valves— cast steel fittings—D’Este Auto- 
matic Valvesand Engineering Specialties. 


@ Valves illustrated are 
flanged end. All are avail- 
able with welding end 
—most with screwed end. 


MANUFACTURERS OF 
READING CAST STEEL VALVES AND FITTINGS « PRATT & CADY BRASS AND IRON VALVES 
D'ESTE VALVE AND ENGINEERING SPECIALTIES 


. * Atlanta + Boston * Chicago * Denver * Houston » Los Angeles * New York Philadelphia © Pittsburgh * San Francisco * Bridgeport, Conn. 


TRADE ‘\ 
MARK 
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| READING PRATTA CADy | 
Reoding, Pc 
| y In Business for Your Safety 


Boiler Furnaces and Gas Generators 
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Long. Lasting CRYSTOLON | (Brick 


Crystolon Brick have long proved eminently successful for 
use in stoker fired boiler furnaces and in the linings of water 


gas generators. The long-lasting quality of these silicon 
carbide brick results from their resistance to (1) high tem- 
peratures, (2) the corrosive action of coal ash, (3) the penetra- 
tion of slag. Clinkers will not penetrate the dense surface 
of crystolon brick and are easily removed, leaving the face 


of the brick clean and unaffected for further service. 


Norton Company, Worcester 6, Mass. 
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Buy Wood's drives because, gauged both by built-in 
quality and reliable performance, they exemplify 
the outstanding buy in the V-Belt field. 


Buy Wood's V-Belt drives because they are de- 
signed for efficient power transmission. They do the 
job of turning energy into work—bringing power 
from its origin to the driven machinery with mini- 
mum loss. 


Wood's V-Belt drives render trouble free service 
ee. provide inherent day-in and day-out reliability 
at a low figure for maintenance. 


Wood's products have stood the test of time. Since 


Branches: Boston, Mass. Newark, N. J. 
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NEXT 
BUY 


~ 


1857 this complete line of transmission equipment— 
with an earned reputation for excellence— skillfully 
designed and efficiently manufactured, has been a 
dependable stand-by of industry. 


Wood's V-Belt drives and other products of Wood’s 
manufacture, will serve you faithfully in the post 
war era. Plan for post war now. Engineering consul- 
tation welcomed. Details furnished upon request—or 
see your conveniently located Wood's distributor. 


EVERYTHING IN TRANSMISSION 

Bearings — Collars — Clutches — Couplings — Contactors 

— Hangers— Pillow Blocks — Pulleys —V-Belt Sheaves 
and Complete Drives 


| T. B. WOOD'S SONS COMPANY, CHAMBERSBURG, | 


Houston. Texes 


Cleveland, Ohio Detroit, Mich. 
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operating conditions proved too séveré, the only. 


WHERE THERE 1S 
PRIPRPING LIQUID 
Because Protected-Type 
Motors are dripproof; fall- 
water, olf, or other 
liquids cannot enter 
windings. All ventilating 
openings ore shielded. 
WHERE THERE ARE 
FALLING CHIPS 
Protected-Type Moters 
are ideal for machine tool 
and similar applications 
where motel chips and 
other foreign matter might 
injure the windings of less 


WHEN INSPECTION 

VISITS ARE FEW AND 

FAR BETWEEN 

Because rotors are practi- 
cally indestructible, stator 
windings are amply in- 
sulated, and ball bearings 
require attention only an- 
nually (sleeve bearings 
optional), Protected- 
‘Type Meters call for mini- 
mum mointenence. 


FOR ALL GENERAL- 
PURPOSE APPLICATIONS 
Rated 40C rise, tull-lead 
continveus duty, with e 
per cent service facter, 
these meters are suitable 
FOR COMPLETE DETAILS, send for your - 
FREE copy of this NEW four-page for all general-purpose 
bulletin. Shows how these motors are 
protected; why ph will give long 


no 


taal 


decades ago the squirrel 
cage motors had but one choice—the-open motor. 


answer was to be found in frequent 


Then came a period of new development i in_me--- 
chanical design, which resulted in the’ ‘birth of — 
dripproof, splashproof, totally-enclosed, fan-cooled, ~~ 

and a host of other new types, each designed for: — a 
operation under certain adverse conditions... 


But today there is a new trend—represented by 
Crocker-Wheeler Protected-Type Motors. These 
motors, besides having the surplus capacity of open - 
designs, provide protection against many. of the —_— 
most common hazards encountered in operation. ~ — 
They may be used for many services for which 
enclosed and partially-enclosed motors have been 
specified in the past, and yet, Pro- 
tected-F ype Motors cost no more 
than open motors. 


A DIVISION OF JOSHUA HENDY IRON WORKS, AMPERE, NEW JERSEY 
/ Branch Offices: BOSTON BUFFALO-CHICAGO-CINCINNATI -CLEVELAND- DETROIT ANGELES -NEW FRANCISCO WASHINGTON 


SQUIRREL CAGE MOTORS WOUND ROTOR MOTORS DIRECT CURRENT MOTORS GENERATORS FLEXIBLE COUPLINGS 
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AF ROTASIGHT ALARM fs an excellent flow rate 
alarm because the float, which actuates the alarm, 
responds to flow rate changes only. When we 
add, however, that the float reacts to flow changes with 
the same high sensitivity at all points in the flow range, 
it seems to justify the statement that the Rotasight 
Alarm is a remarkable flow rate protective device. The 
straight-line calibration curve, shown above, is typical 
of the Rotasight and proves that the float moves the 
same distance for a given flow increment at all points in 
the flow range, whether high or low. The result is a Flow 
Alarm that is positive and accurate at the exact flow 
rate where you desire protection. 

The Rotasight is an area-type flow meter in which the 
float moves up and down in a precision-bore transparent 
metering tube fashioned with unique V-ported flutes. 
All of the flow goes through the meter and the float 
trips an external magnetic switch at the alarm point. 
The external switch is adjustable easily and quickly to 


CALIBRATION CURVE 
of the 


ROTASIGHT 
ALARM | 


TUBE SCALE RATING—MILLIMETERS 


any point over the entire flow range of the instrument 

The Rotasight is cast in iron and bronze in sizes fron 
14” to 21%” inclusive. It will handle minimum flow 
of 0.03 G.P.M. of liquid and 0.06 C.F.M. of gas, an¢ 
maximum flows of 60 G.P.M. of liquid and 135 C.F.M 


of gas. Larger flows up to 
14,000 G.P.M. liquid or 16,000 
C.F.M. gas may be metered in 
our Rotasleeve Alarm. 

Leading manufacturers are 
using the Rotasight Alarm to 
protect expensive machinery 
and critical products. The full 
details are contained in an in- 
teresting new booklet 92-C, 
just off the press. You may 
obtain a free copy by writing 
us for it upon your Company 
letterhead. 


Flow Rate 


ALARM 


that is 
EQUALLY SENSITIV! 


at all flow points 


POWER April, 


The Rotasight Alarm 
may be equipped 
with explosion-proo! 
switch housing for 
hazardous locations. 
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Designed, built and erected by Byrne Doors, Inc., 
Detroit. Apac Sheathing installed by the Faulkner 
Construction Company. (Official U. S. Navy photograph.) 


... and SAFE because it’s sheathed 


with “Century” APAC 


Te striking architecture of this Navy Blimp hangar is its 


ent own tribute! The doors are like skyscrapers... 120 feet 
ron high . . . 220 feet wide . . . weighing 300 tons. And they must open 
low the entire width of the hangar in TWO MINUTES. 


ane 


These giant portals must-be the masters of wind and weather— 
for failure to! open and close quickly might spell the doom of a 
wind-tossed Blimp. So they are oumule sheathed with 
“Century” Apac—K&M’s low cost asbestos-cement sheet material. 
It is rot-proof, rust-proof and fire-resistant. 


In thousands of industrial plants, K&M 
“Century” Apac is used for roofing and 
siding, office paneling, sheathing in 
machine shops and stock rooms, linings 
for elevator casings and shower stalls. it 
is ideal for new construction, repairs 
or plant additions. 


Enormous quantities of ““Century” Apac 
have gone into wartime jobs. YET NOW 


rm THERE’S PLENTY AVAILABLE FOR 
ed YOUR INDUSTRIAL CONSTRUC.- 
Nature made Aabestos TION WORK... without delay, with- 
out restrictions. 

ns. Keasbey & Mattison have been making it 


serve mankind since 1873 ...with products 


KEASBEY & MATTISON 
COMPANY AMBLER - PENNSYLVANIA 
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OVER 300 GRAHAM SURFACE 
CONDENSERS ARE GIVING UNCLE 
SAM AN AVERAGE CONDENSATE . 

. TEMPERATURE 6° F. ABOVE TUR- 


BINE EXHAUST TEMPERATURE 
ANOTHER TRIUMPH FOR 
: GRAHAM ENGINEERING... 
- WOULD THIS PERFORMANCE BE 
OF VALUE TO YOU? 


Another “first” for Graham. The above 
statement is based on offical trial run 
records of over 300 vessels equipped 
with Graham twin bank condensers. This 
unique arrangement of the tube sheet 
layout actually produces elevated pres- 
sures in the hotwell with a corresponding 
rise in condensate temperature. 


AWARDED THE MARITIME ''M" PENNANT AND VICTORY FLEET FLAG APRIL 8, 1944 


GRAHAM MANUFACTURING 


LEXINGTON AVENUE * NEW YORK 17,N.Y. 
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ON POSTWAR STEAM TRAP ECONOMY 


Super-Stlvertop — 
Steam Trap 


@ The blackboard illustration shows 
the savings in installation cost between 
a Super-Silvertop Steam Trap with 
simplified piping and an old style trap 
with complicated piping. While costs 
vary in different localities, in one 
locality there was a saving of $6.72 
per trap in favor of Super-Silvertops. 
Figured on a number of traps, such 
savings mount up. Then, too, re- 
member that each time a trap is 
removed from the line for inspection, 


Style Trap with 
Piping 


there is an additional cost of $1.75. 


Think about these economies when 
considering postwar Steam Trap re- 
quirements. For true economy, choose 
Super-Silvertops. For complete de- 
tails, send for a copy of the book, 
“How to Choose A Steam Trap”. 


THE V. D. ANDERSON CO. 


1934 WEST 96th STREET + CLEVELAND 2, OHIO 


j 
i 
| > Installation fabar Cost 165 1.75 
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You Don't 


HAVE 20 fut «fp with Corrosion tn 
Your Steam and Condensate Lines 


CORAVOL Is PART OF 
A COMPLETE TECHNICAL 
SERVICE WHICH PROVIDES 
SPECIAL FORMULAS OF 
TREATMENT FOR: 


Boiler Feed Water. . . 
Hot Water Supply . . . 
Refrigerating Brine . . . 
Cooling and Condenser 
Water . . . Rapid Scale 
Removal . . . Coagula- 


tion . . . Algae Control 


The use of CORAVOL saves you costly 
pipe repairs, replacements, maintenance 
labor, hours and days of shutdown loss. 
CORAVOL (1) prevents corrosion in 
steam and condensate lines, (2) cleans 
out clogging rust deposits already pres- 
ent. Thus, CORAVOL protects limes; 
increases effectiveness of heat transfer 
surfaces; restores original capacity of 
lines and the operating efficiency of 
valves and traps. 

CORAVOL is NOT a boiler feedwater 
treatment. It is designed expressly for 
use in steam systems. Because CORAVOL 
volatilizes and condenses with the 
steam, it circulates thruout your entire 
steam system and "Sana all zones 
from corrosive attac 

For 8 years, CORAVOL has proved its 
value in hundreds of steam heating, 
process and power plants in more than 
20 different industries. 

Mail the coupon TODAY for complete 
FREE data about the CORAVOL process. 


HOLTZER-CABOT 
ELECTRONIC 
INSULATION 
TESTER 


Can Help Prevent 
Production Delays, 
Shut-Downs and 
Costly Repairs 


By spotting faulty insulation before it 
breaks down, the Holtzer-Cabot Insu- 
lation Resistance Tester enables you 
to plan and make repairs before they 
become costly. Light in weight, 
portable and easy to use, this unit is 
ready to use anywhere by engineers 
Or maintenance men. 


CHECK THESE ADVANTAGES 


V Hand Generator eliminates batteries 
.-. delivers 500 volts D.C. testing 
voltage. 


V Electronic Voltage Regulationassures 
uniform testing voltage. 


V Two Indicator Buttons light up when 
generator delivers correct testing 
voltage assuring accurate readings. 


¥ Guard Circuit eliminates surface 
leakage from affecting measurements. 


V Light Weight... only three pounds. 


Makes it ideal for field work. 
Range 0 to 100 megohms. 


Write for bulletin. It gives the com- 
plete story. 


WESTERN CHEMICAL COMPANY 
. 715 Washington Street — Kansas City 6, Missouri 
Without obligation to me, please send 
complete data on the CORAVOL Process 


NAME TITLE 
HOLTZER-CABOT 
ADDRESS. Division of First. IndustrialGorp. 
CITY AND STATE | 400 STUART STREET, BOSTON.17, MASS. 
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Cooling Tower and 


4 (No.6 of a Serres ) 
Z 


> periodic inspection, or adjust F 
ment easy 10 "get at"? A 
supply and return lines o. 
/ A Does layout of risers, headers and arms 
offer least possible friction and 
the least lift practicable? If tower | 
_ings or local wet-bulb vary much, is the 
system adequately sectionalized and 
water distribution fully effective a 


various loadings in each section 
FLOW pendently? Are nozzles, if used, 
ScR ETY Over FLOAT VALVE. 
Ov SHED SPRAY 
wa 


on-clog design with large orifices? 


PUMPS —Are pumps of adequate 
city, advantageously located? Are odd 
needed on both supply 


a sections, to ‘ast hen ‘one 4 
not required? 


“Is the catch basin of ample depth, 

manufacturer and purchaser? 


in the Re Does the large 
SUMP—lIs the small with anti-cavitation plate to prevent being cleaned ), 
out debris, belled to pon screens (so one remains in ere n the riain basin's floor? 
tower’. 5 concrete sump have and is the suction bell lower 
is area through screens ample 


PO YoU Marley 


77, “Double-Flow” is 
the only mechanical 
7) draft cooling tower 


This unique 
Pen distriby- 
tion System Permits 
water quantities to be 
Varied widely in each 

“cell” individually, 
simple 
Piping, extremely 

low Pumping head. 


WSAS CITY. 


having a completely 
external distribu. 
tion System; all] 

Parts easy to see 
and reach even while 


the tower is operating. 
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mR /n any type of a cooling tower these items are important to operating 
| 
| 
| | 
REMOV 
MINIMIZE FRICTION — BASIN FLOOR’ SIDE WALL 
. SUMP FOR SMALL TOWERS WiTH WooD OR STEEL BASINS © | 
| 
7 
THE MARLEY Compayy WOU 
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LET US CUT THEM FOR YOU 


As specialists in Gear, Sprocket and Rack cutting to 
customer's specifications, we offer you the finest in en- 
neering skill and production accuracy. Send blue prints 
for estimates. Write for our new Catalog and E ne 


andbook. 
wstrtal | 


Cut Gears Racks 
INDUSTRIAL GEAR MFG. CO. 


4543 VAN BUREN STREET CHICAGO 24, ILLINOIS 


HEAVY DUTY 


FLOOR PATCH 


It's Plastic! Simply Tamp Smooth .. . Truck Over! 


No Wait for Setting! 


Use durable INSTANT-USE . . . a tough, plastic 
material which you simply shovel into hole—tamp— 
and run traffic over immediately. NO WAITING. Bonds 
tight to old concrete. Makes smooth, solid, heavy-duty 
atch. Withstands extreme loads. Keep a drum on 
and for emergencies. Immediate shipment. 


REQUEST DESCRIPTIVE FOLDER and Details of FREE 
TRIAL OFFER 


FLEXROCK COMPANY 


3677 Filbert St., Philadelphia 4, Pa. 
Please send me complete INST: ANT-USE inior- 
! mation and details of FREE TRIAL OFFER— 
no obligation. 


e Here’s an organization with 
many years of successful ex- 
perience in the fabrication of 
all sizes and makes of boiler 
tubes to meet A.S.MLE. speci- 
fications. Our complete facili- 
ties assure quick delivery of 
boiler tubes — accurate as to 
both length and bend. Send 
your next order to us — for 
service — for precision bends 
for dependability. 
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BOILER 
TUBE COMPANYS 
OF AMERICANS 
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ULD you use some Hydrometers or Etched Stem 
Thermometers? Then it’s a good thing you saw 
this ad! Taylor Instrument Companies are in a posi- 
tion to make good deliveries on both of these essen- 
tial items in any reasonable quantity. Let us send you 
our latest revised catalogs and prices covering the 
complete lines of both Taylor Etched Stem Ther- 
mometers and Taylor Hydrometers. 


Hydrometers are standard in the streamlined “Easy- 
kleen” pattern which permits instrument to sink rapid- 
ly to its floating point, and makes cleaning a simple 
process. Most of the hydrometers listed have Permax 
enameled flat metal scales which give three times the 
angle of vision of conventional paper-scale hydro- 
meters. Furthermore it cannot slip, being firmly an- 
chored in alloy weighting material. Excellent for tem- 
peratures up to 285°F. 


Etched Stem Thermometers are available in a wide 
variety of types within limits of minus 200° and plus 
510° centigrade or equivalent Fahrenheit. Mail cou- 
pon for either or both of these catalogs today! 


TAYLOR INSTRUMENTS MEAN ACCURACY FIRST! 
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ETCHED STEM 
THERMOMETERS 


Be 
ETCHED.stew 
M THERMOMETERS ~~ 


ANH 


OF CANADA 
Mes te 


BUY AN EXTRA WAR BOND TODAY! 


Taylor Instrument Companies 
Rochester 1, New York 


Please send me your catalog on: 


O Taylor Etched Thermometers 
0 Taylor Hydrometers 
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New Model A-1 Pur-O fier 


For Compressed Air 


Positive purification of air lines 
is assured with this new Model 
A-1 Pur-O-fier designed to elim- 
inate free moisture, oil and for- 
eign matter in small compressed 
air systems. It operates with from 
1 to 5 cubic feet of air and for 
intermittent operations is ex- 
tremely sensitive to the slightest 
movement of air. Weighing only 
14 lbs., this new unitis just 34%” 
in diameter by 5%.” deep includ- 
ing plastic, transparent entrain- 
ment sump. Model A-1 Pur-O- 
fier requires no maintenance. 

Drain valve permits easy and 
quick draining of the sump. Pur- 
O-fier uses positive, centrifugal 
action as a medium for purifica- 
tion and can be used for air- 
operated instrument controls, 
air-operated gauges of the pre- 
cision and checking type, and 
air-operated cleaning devices of 
many types. This unit will op- 
erate effectively from 1 to 75 
P.S.I. Write for bulletin No. 11 
giving complete details. 


Patent 
applied 
for 


Write for New 
Bulletin No. 11 giving 
complete specifications 

and applications 


BIRD-WHITE COMPANY 
3120 WEST LAKE STREET 
CHICAGO, ILLINOIS 


SHOULD HAVE ITS 


BETTER 
COMBUSTION 


You insure top safety, top service 


when your high-pressure steam- 


lines are Jal Seamless Steel Pipe. 


J&L TUBULAR PRODUCTS 


WELDED AND SEAMLESS STANDARD PIPE 


LARGE 0. D. PIPE, WELDED AND SEAMLESS 


ELECTRICWELD MECHANICAL AND PRESSURE TUBES 


JONES & LAUGHLIN STEEL CORPORATION 


PITTSBURGH 
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30, PENNSYLVANIA 
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FUFRPY ROIFR 
7 
THE BEST BOILERS ALSO USE]E 
BGG 
ESS INSTRUMENT CO., FORT LEE, N. J. 
—— Flame Folure. Industrial ond Sofety cations 
SEAMLESS STEEL BOILER TUBES 
4 
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MIPCO CLASS L 


series 50 
forged steel, 
threaded ends 


series 120 
cast steel, 
iron or bronze. 


Schade No. 230 internal pilot 
operated pressure regulator, 


HENEVER you have control problems, call upon 
the “pooled” talents of the combined engineering 
staffs of “Associated Companies.” Many a knotty con- 


trol problem has found the right solution quickly in 
this way. 


Call upon this source of control engineering experience 
either by writing to us or through the field organization 
of Associated Company distributors. No obligation, 


of course. 


Controls illustrated are products of 


SCHADE VALVE MANUFACTURING CO. 
2527 No. Bodine Street Philadelphia 33, Pa. 


MARINE AND INDUSTRIAL PRODUCTS CO. 


1526 Vine Street , Philadelphia 2, Pa. 


Associated Companies of 


Associated Valve & Engineering Co. 
510 N. Dearborn St. * Chicago 10, Ill. 
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NOBODY 
ON ME! J 


@ The presence of Mr. Fillet Weld in 
BATES «GRATES means his pal, the Hex Cross Bar, is 
there too. This combination provides clean, crisp, 
SAFE open steel flooring and stair treads. There's 
nothing better or safer than clean, straight edges 
of steel—such as the top edges of sates main bars 
and welded Hex Cross Bars. They're easier to 
maintain, too. 


that’s only one reason why 
BATES ¢ GRATES are better 


@ This safety angle is only one of the 
distinctive features of pateseGrates. The Fillet 
Welded Hex Cross Bars make sates stronger. The 
design also allows maximum light and ventilation. 


All this adds up to: 


RAH” Get a bid from BATES 


on every job where you need GRATES 


KNOW ELECTRICITY 
EXPERTS KNOW 


-and get an expert’s pay! 


Just one new idea, one new fact,.one new wrinkle, gotten from 
these practical books every day—and do you realize where you 
would be in six months or a year? Many men have backed up| 
their experience in this way, to get in the big-pay skilled! 

You can too! 4 


electrician class twice as fast. 


The CROFT 
Library of 
PRACTICAL 
ELECTRICITY 


@ The Croft Library is a com- 
plete electrical educator. It is 
founded on practice—on 20 years 
of shirt-sleeve experience — on 
work as it is actually done. It 
is jammed from cover to cover 
with the kind of hardheaded facts 
you want. Written so that the 
beginner can easily understand it, 
yet so sound, so thorough, that it 
is the daily guide of 59,000 highly 
paid electrical workers and engi- 
neers. 


A combined home-study course 
and reference library 


®@ Croft tells you the things you 
need to know about motors, gen- 
erators, armatures, commutators, 
transformers, circuits, switch- 
boards, distribution systems—elec- 
trical machinery of every type— 
illumination in its every phase— 
the most improved methods of 
lighting—lamps and lamp effects, 
etc—how to do a complete job, 
from planning it to completicn. 


10 DAYS’ FREE TRIAL 


Fill in and mail the coupon below and 
we will send you the entire set of seven 
volumes for 10 days’ examination on 
approval, so that you can see for your- 
self just how, and how much, this prac- 
tieal Library can help YOU. 


SPECIAL LOW PRICE 
Remember, the price of these 
books, in a special uniform 
library binding, saves you $1.0¢ 


7 volumes, 2906 pages 
1943 how-to-do-it 
illustrations 


on what you would pay selectirfg 


Can you answer 
these questions? 


1 Can you locate and correct 
. motor and generator troubles! 


Can you lay out the wiring in 
. your plant in accordance with 
the best practice? 


Do you know enough about 
3. electric circuits to figure wire 
sizes, resistances, etc.? 


Do you understand principles 
. of alternating ond 04. 
drouits—power r, induct- 
ance, reactance, impedance 
ac? 
5 If you nave to wire an old | 
. 


building with concealed wiring, 
do just hew to 
t 


Do you know the National Eleo- 
6. trical Code Rules and the rea- 
son for their adoption? 


Do you have suffcient knowl- 

7. edge of mathematics to under- 
stand simple formulae, charts 
and graphs? 


Do you understand the various 

8. factors or coefficients of electri- 
cal energy distribution systems 
used in central station practice 
and their application in the de- 
sign and operation of central 
stations? 


Can you complete a job of sis- 

9 nal wiring, such as a fire alarm 
system or elevator system in 8 
large plant? 


Do you understand the opera- 
10. tion and application of fluores- 
cent bulbs? 


The answers to these and hundred 
of other practical problems are all {0 
handy, understandabie form in these 
books. Use these fact-filled pages to 
meet your problems, to learn the tried 
and tested methods of doing practical 
electrical work. 


the books separately from our 
catalogue. 


EASY PAYMENTS 


In addition to the savings, you 
get the privilege of paying for 
the books in small monthly in- 
stallments, while you use them. 
Could any offer be fairer? Take 
advantage of this opportunity 


Send this Coupon 


McGraw-Hill Book Co., 330 W. 42nd St., 
New York 18, N. Y. 


Send me the Croft Library of Practical 
Electricity, 7 vols., for 10 days’ examination 
on approval. 4 
and $3.00 monthly.until $18.90 is paid, or 

the books postpaid. (To i! 
prompt shipment, write plainly and fill in 
all lines. ) 


return 


for increasing your ability and 
earning power today. 

NO MONEY DOWN 

as 
Just 


In 10 days I will send $3.00 


insure 
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i HE PULLED THE 


EVEN | KNOW 
RAINBOW PACKING 


RAINBOW - 


¢]| THE ORIGINAL RED SHEET PACKING 
vert @ Today, when continuous produc- and all hydraulic conditions. 
aey | tn is so vital insist on Rainbow Rainbow guarantees a tight fit, 
th for 100% trouble-free operation. _fills up irregularities in the flange. 


It isdesigned for packing flanges Will not blow or squeeze out of 
and other parallel surfaces against § flange. For dependable joints, be 
hot or cold water, air, saturated sure it’s Rainbow—the original 
steam pressures up to 150 pounds, Red Sheet Packing. 


Listen to ‘‘Science Looks Forward’ — new series of talks by the great scientists of America — 
on the Philharmonic-Symphony Program, CBS network, Sunday afternoon, 3:00 to 4:30 E.W.T. 


; UNITED STATES RUBBER COMPANY 
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| THE.OLD MAN hes ABOUT SABOTAGING 
com | SHOULD'VE BEEN YOU USE, 
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actice 
de- 
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a d pipe 
= LIGHTER walled P i 
SAVE MONE 
fy = 
REINFORCING WEDGE 
Joints with .- 


INCLINED 


An important development in the use of WEDGE Chi 
Water Columns \ Sen ; 


» | walled pipe can be used. WEDGE Chill Rings REINFORCE 
the joints, in fact the 
=m joints are the stronge 
part of the line. Fo 
that reason thinne 
walled pipe can bh 
used which save 
money and reduce 
the weight. If yo 
weld pipe it will p 
to use WEDGE Chi 
Split Feature Rings, they offer man 
Patented advantages. Write. 


Write for circular and prices. 
Send for Catalog 45 Y WEDGE PROTECTORS, INC. 
LIVINGSTON 6-2356 


| 9524 Richmond Ave. Cleveland 5, Obi 
ERNST WATER COLUMN & GAGE CO. eveland 5, Ohi 


LIVINGSTON, NEW JERSEY ne WEDGE (1c! SAVE MONEY 


SEPARATORS and STRAINERS 


KEEP YOUR STEAM LINES 


Clean 


Remove dirt, oil and water particles 
from the steam with ADSCO Separa- 
tors. Made of semi-steel and. fabricated 
steel, for low or high pressure lines, 
horizontal, vertical or special types. 


Protect your meters, traps and other 
fixtures from sand, seale and other 
foreign matter with ADSCO Strainers. 
When in the market for T or Y Type 
Strainers and Macomb or special type 
strainers for low or high pressure 
service, send details of your strainer 
problem to ADSCO for recommenda- 
tions and prices. 


Other ADSCO Products include Expansion 
Joints for pipe lines, Condensation and Flow 
Meters, Tile Conduit for underground lines, 
ete. 


Write for ADSCO Catalog No. 35 PR 


AMERICAN PISTRICT STEAM COMPANY 
N. TONAWANDA, N. Y. 


MAKERS OF “UP-TO-DATE” STEAM LINE EQUIPMENT 
FOR OVER 65 YEARS. 
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Specify: FOR SETTER visisuity 
pecify: 
HIG 
PRISMATIC REFLEX TYPE tings with the patented Feature is that 
| 
‘ . 
FIG 
1 
| 0 


‘ENT 
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REGULATION 


GYaves Maintenance Time 


por examyale: 


1 Diaphragm unit can be removed 
without disturbing rest of valve 


y] Auxiliary valve is small—easily 
ground 


Entire auxiliary valve unit pro- 
3 tected by strainer 


Auxiliary units interchangeable 
4 for all sizes from 2" to 4"; 4!" 
to 10" 


5 All ports internal—protected 
against damage 


6 Cylinder liner replaceable 


Main valve seat ring replaceable 


8 Main valve protected by strainer 


= 
ree 


9 Lower guide bushing replaceable \ 


Major overhaul, when necessary, 
10 without breaking the line \. 


Foster Regulation Engineering, built into each valve, is 
your assurance of years of accurate trouble free operation. 


Foster Type G2S Pilot Operated 
Reducing Valve for Steam Service 


* BUY MORE BONDS x 


FOSTER ENGINEER 


PRESSURE REGULATORS...RELIEF AND BACK PRESSURE VALVES...AUTOMATIC STOP AND 
CHECK VALVES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... 
PUMP GOVERNORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 
AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES...VACUUM 
REGULATORS OR BREAKERS...SIGHT FLOW SOXES...STRAINERS...SAFETY VALVES...SIRENS 
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106 MONROE STREET .« 


NEWARK 1, N. J. 
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TODAY OR POST-WAR / 


to Meade Valuable 
lored Liquids Accurately With ~ 


LIQUIDOMETER 


“THEYRE ALWAYS DEPENDABLE’ 
100% automatic. 
No pumps, valves, or auxiliary units needed 
to read them. 
Models available for either remote or direct 
readings. 
Accuracy unaffected by specific gravity of 
tank liquid. 
Approved by Underwriters’ Laboratories for 
gauging hazardous liquids. 

Wrte for complete details 


THE LIQUIDOMETER CORP . 


33-'6 SKILLMAN AVE., 


LONG ISLAND CITY,ILNY. 


ENGINEERS 
of Outstanding 
FACTORIES 
RAILROADS 
——_—" SHIP LINES 


show impressively better perform- 
ance almost immediately with 


(for coal or oil, high or low (for oil-fired, high or low 


pressure boilers) pressure boilers) 


The factual story is big and important. 
Write for it today and decide for yourself. 


NUTMEG CHEMICAL CO. 


223 State Street, New Haven 10, Conn. 


Distributors! Salesmen! A few choice territories open. 


Workholder sets 
to pipe size 


pipe size in 
10 seconds 


PERFECT THREADS 


with surprising 
ease and speed 


with this self-contained 


No. 65R 


@ No wonder the popularity of this 
threader has spread widely. The speed 
and ease with which it cuts clean per- 
fect threads on 1" to 2” pipe are rea- 
sons enough. One set of high speed 
steel chasers threads all 4 sizes — and 
they set to pipe size in 10 seconds! 
Workholder sets instantly! You’ll like 
other work-saver features of this rug- 
ged steel-and-malleable die stock — 


No. 65R stands 
it pays you to try the self-contained pry ect when 


No. 65R at your Supply House. 


you want it to. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S. A. 
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— 
HIGHEST-PAID 


URKE for 54 years a builder of motors 
and generators in a wide range of 
types and sizes has the specialized expe-' 
rience to combine these units in M-G Sets 
to meet any current demand to 1000 K.W. 
In addition to a standard line of M-G 
Sets both Synchronous and Induction motor 
driven, Burke also builds special combina- 
tions of A.C. to A.C.; D.C. to A.C; or D.C. 
to D.C. Motor Generator Sets. 


As each motor, generator application Burke 1000 K. W. Motor Goadindes Set. 720 RPM. 
varies to meet individual sets of conditions | BYRSHIOSOES Motor Driven. 


it is good business to consult a specialist. 
Send your M-G problem to Burke. 


BURKE ELECTRIC COMPANY 
ERIE, PENNSYLVANIA 


Burke 180 Cycle 
50 K.V.A.; A.C. to A.C. 
M-G Set 


BURKE PIONEERED THE HIGH CYCLE M-G SET , 


to furnish high frequency power with exceptionally good 

voltage characteristics for driving high speed tools. These 

sets are standardized in 6.25; 12.5; 25; 40; 50; 62.5; 75 

and 93.8 K.V.A. Larger sizes built to special order. 
Write for booklet No. 400. 


Burke 75 K.W. Motor Generator Set. 1200 R.P. M. 
Induction Motor Driven. 


Burke 5 K.W, Motor Generator Set. 1800 R.P.M 
D. C. Motor Driven. 


1 1300 ‘ GENERATORS 


BURKE. ELBETRIC ERIE, PENNSYLVANIA + See 
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Worn Pulley Shaft and Bearing 
Given New Life With 


No. 


A 2-11/16" pulley shaft in a southern mill had worn 
to 234" at one edge and 2!/," at the other. The inside 
bearing had worn conical. The clutch would no longer 
hold and the shaft constantly overheated. 


=% 


A sleeve of extra heavy pipe, turned to 234" O.D. 
was screwed around the worn shaft, just touching the 
high spots. The worn sections were filled in with 
Smooth-On No. |. The bearing was bored and bushed 
to the new 234," diameter. 


Next morning the shaft went back into continuous 
service. 


Engineers and maintenance men in industrial and 
power plants the country over are constantly finding 
just such ingenious uses for Smooth-On No. |... 
the Half-century-old repair standby . . . as well as 
depending on it for routine repairs. Easy to use— 
requires no heat. Makes lasting repairs at low cost. 
Get Smooth-On No. | at your supply house in Lines 
and larger containers. 


Every engineer should have a copy in 
his pocket. 40 pages. 170 diagrams. 
Clear, concise directions. Over !,000,000 
in circulation. Send coupon for yours. 


MAIL THIS 


Smooth-On Mfg. Co., De; 
570 Communipaw Ave., city 4, N. J. 


Please send me my Repair Handbook. 


HANDBOOK OF 
TESTED REPAIRS 


The Iron Repair Cement of 1000 Uses 


There's always room 


and BIG PAY in 


War or peace, 
keeping the wheels 
of industry and the 
nation’s utilities turn- 
ing is a basic job—one 
there’s always room and 
big money in for the ex- 
pert. Take the short-cut way 
to a better paying power 
plant job. Do as thousands of 
others have, to their definite gain—spend a short time 
daily and systematically reading and using these books. 


The Library of 
POWER PLANT PRACTICE 


(6 volumes—2,477 pages, 2,404 illustrations) 


These six books cover the subjects of power plant practice completely 
and In every detail from the fouundations and coal passing to the very 
tops of plant smoke stacks. They give you knowledge of boilers, steam 
engines, steam turbines, pumps, boiler feed apparatus and other equip- 
ment—their construction and performance—how to select them—how 
to test and maintain them—how to improve efficiency and economy in 
operating them. Descriptions, instructions, data, questions, problems 
and answers, more than 2,000 detailed diagrams and illustrations— 
make clear why as well as “how to do the work. 


Easy to Understand 


These books are written in everyday easy-to-understand language. They 

are written to help the man on the job. It is just as if the author were 

working in the plant by your side and giving you the benefit of his vast 

knowledge, man to man. There’s no bunkum in this Library nor is it 

cluttered up with impractical theories. It is a Power Plant Library FOR 
OWER PLANT MEN. 


The Library of Power Plant Practice is the standard of the power plant 
field. It is accurate—it is thorough—it is complete. It is the result 
of years of experience with power plant problems. The man who has it 
has the best. The Library covers the whole field—nothing is omitted. 
The solution of every problem is plainly worded or explained with @ 
clear illustration. The little stickers and the big troublesome problems 
are all worked out in advance for you. There can be only one result 
from studying these books a few minutes each day—more money in 
your pocket. 


Free Examination—Special Price—Easy Terms 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ Examination. If you decide 
to keep the books after examining them, just send $2.00 and then $2.00 
a month until the total low price of $16.00 has been paid. See the coupon 
below for details. Send it now. 


McGRAW- HILL 
«FREE EXAMINATION COUPON | 


McGRAW-HILL BOOK CO., 330 W. 42nd St., New York 18, N. ¥. 


Ship to me, charge prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. (To insure 
prompt shipment write plainly and fill in all lines.) 


Home Address 


City and State 


Company 


N 
SMOOTH-ON 
POWER |' 
| 
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|\about WATROUS FLUSH VALVES from the 
Chicago Daily News 
Building 


ime 
mt 


Holabird & Root, Architects 
O'Callaghan Bros., Plumbing Contractors 


From the thousands of buildings where Watrous Flush Valves are 
installed, evidence similar to this report from the Chicago Daily News 


~~ Building is constantly flowing in about the fine performance of 
= Watrous Flush Valves. 


The sound design and careful workmanship built into Watrous 


Ask for Catalog 448-A Flush Valves make their selection a source of constant satisfaction 
For complete information on over the years to everyone concerned. 
models and 
Watrous Flush Valves ask for 
: Catalog No. 448-4. For helpful THE IMPERIAL BRASS MANUFACTURING CO. 
“ information on trends in the ap- 514 South Racine Ave., Chicago 7, Illinois 
i. plication of flush valves also ask 
e for Bulletin No. 477. 
5 
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Seg Pu, 
HT Ti “The Watrong Flush Valves 
las 7 siven 
nich lenance COSt on these Watrous 
4 Flush Valves has been SO ex. 
‘remely low that We haven’ ‘ 
| ae record. We like thejy Simple 
} 


SS, 


Keep Floors Level—Speed Traffic 


CLASS E 
PUMP 
GOVERNOR 


is simple in construction and fulfills all conditions : 
required of a pump governor. Real service is ex- : 
pected from every cash outlay for mechanical : 
equipment, and Squires Steam Specialties are a ° 
receipt in full for such investments. It's worth your ry ar 
while to inquire about them. 
Squires Use it to repair Chuck 
Class E Holes - Cracks - Worn 
Pump Aisles - Ramps - Welding 
Governor Room Floors - Around Re-set 
Machines - And for 
Complete Resurfacing 
Inside or Outside 
Described in QUICK - FLOOR is ready-mixed —is easily laid (a square foot a minute} 


Catalogue 


A-11. Sent 
upon request laid—outwears the original concrete. Unconditionally guaranteed. © 


—sets by pressure —requires no drying time —can be used as soon as 


Write or phone today for help on your specific problems. 


_ The C. E. Squires Company 
Fast 40th St. and Kelley Ave., Cleveland, Obio 


Made By DURA-TRED COMPANY 
351 N. Central Park Bivd. * Chicago 24, Ill. * Van Buren 2171 


cast iron | 
pulleys in 

all sizes 
and types 


ONES cast iron pulleys are true 

running — they permit higher 
speeds — no bushings and they can’t 
fall apart — they don’t rattle and 
they look better on most machines. 

These pulleys are machine mold- 
ed, poured of high test cast iron, and 
are accurately finished and bal- 
anced. Multiple piece pulleys, rub- 
ber covered pulleys and flywheels 
can be furnished. 


W. A. JONES FOUNDRY & MACHINE CO. Double arm pulley 
4423 Roosevelt Road, Chicago, Illinois 


HERRINGBONE — WORM—SPUR—GEAR SPEED REDUCERS PULLEYS 
CUT AND MOLDED TOOTH GEARS e Y-BELT SHEAVES @ ANTI-FRICTION 
PILLOW BLOCKS @ FRICTION CLUTCHES @ TRANSMISSION APPLIANCES _ 
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stop corrosion 


cinder 


Concrete Linings made with 
LUMNITE outlast metal... 
sharply reduce maintenance 
repairs and costs. 


The corrosion and deterioration of “‘wet type”’ 
cinder catchers caused a large power plant plenty 
of trouble and expense. 


THIS WAS THE SITUATION at one of its stations: The 
water in the pan absorbed sulphur gases from 
the passing flue gas and soon contained quan- 
tities of sulphurous and sulphuric acids and sul- 
phates. This mixture corroded the metal walls 
of the cinder catchers. Deterioration of the steel 
was hastened by abrasive effect of gas-borne fly 
ash and cinders. 


HERE IS WHAT HAPPENED: Steel plates became slotted, 
cracks developed in welded joints, and corrosion 
left plates pitted and thin. Replacement of a 
section of the end wall was necessary at intervals of 
from three to six months. 


THE SOLUTION—CORROSION-RESISTANT CONCRETE LININGS: Since 
no metal lining was found to resist deterioration, tests 
were run on concrete made with different cements and 
aggregates. A lining of Corrosion-Resistant Concrete 
made with LUMNITE was shot over steel reinforcing 
mesh. This 2)4-inch lining was placed on side walls 
and on the flue above the pan. 


The dense lining of LUMNITE Concrete showed only 
hairline cracks after a year’s service. It was unaffected 
at the water line. There was no abrasive effect because 
corrosion had not weakened and softened the concrete. 


THE RESULTS: All 26 cinder catchers at this station today 
have LUMNITE concrete linings. Maintenance repairs 
have practically been eliminated, with a resultant saving 
of thousands of dolfars. Reduction of time for repairs 
has increased station efficiency. 

LUMNITE has other important power plant uses. It 
protects ash hoppers and coal bunkers from corrosion. 
It provides insulating abrasion-resistant linings for 
flues and stacks. For more information on LUMNITE 
in power plants, write: 


THE ATLAS 
LUMNITE CEMENT 
COMPANY 


(United States Steel Corporation Subsidiary) 
Chrysler Bidg., New York 17, N. Y. 
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he 
® Castable refractories are mix- 
tures of LUMNITE and selected aggresates Packed 
dry, they are mixed with watet on the job and cast ; 
into place for door linings» arches» paffies Of furnace 
walls. Special shapes © pe cast in simple molds 
and are ready for use githin 24 fhours- 
Castables to meet different temperature and in- 
suiation needs are made by refractory manufac 
turers and sold by theif 
specify castable Refractories made with LuMNit 


HOPPES 


FEEDWATER 
HEATERS 


Deaerating 
and 


Non-Deaerating 


Write for Bulletin 
THE HOPPES MFG. CO. 


Established 1881 


SPRINGFIELD OHIO 


Combination 
Burner! 


JOHN ZINK SERIES Y REGISTER 
TYPE COMBINATION BURNER 


Fuel scarcity is no problem if you use John Zink Series 
Y Burners because this burner burns either, or both, 
gas and oil with the same heat pattern. 


Write for bulletin 


JOHN ZINK COMPANY 
TULSA, OKLAHOMA 
342 Madison Ave., New York, N. Y. 


IN WORLDS LARGEST 
PLANT ROPER PUMPS 
LUBRICATE CLARK 
“ANGLE”? COMPRESSORS 


In this huge plant where 100,000 tons of Butadiene 


is produced annually ... approximately one-seventh 


of the nation’s requirements ... Roper Pumps are 


functioning efficiently as integral parts of the giant 


compressors. 


JOB FACTS 


Roper Rotary Pumps, used on all Clark Engine Compres- 


sors, supply positive pressure lubrication to all bearings 


and a spray of oil to piston domes, which cools piston 


For various Clark 
Units, the Ropers are supplied in 40, 50, 75, and 100 
G.P.M. sizes, and operate at pressures of 50 Ibs. P.S.L. 
Pumps operate at a rated speed of 300 R.P.M. This Roper 
equipped pressure lubricating system greatly increases the 
load bearing capacity of bearings and decidedly reduces 
maintenance costs. 


metal and eliminates ring sticking. 


Ropers are Engineered to Fit 
Individualized Requirements 


13 Sizes... 3 Series ... Standard Drives 
and Mountings to fit every job. 


Ask For Bulletin No. 4-44 


Geo.D.Roprr 


ROCKFORD, (ILLINOIS 
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Combined Oil and Gas 
Burner—Forced Dratt. 


ne 
ith 
ire 


int 


Combined Oil and Gas 
Burner—Natural Draft. 


Combined Blast Furnace 
Gas and Oil Burner. 


PEABODY 


MULTI-FUEL BURNERS OVERCOME FUEL CONVERSION PROBLEMS 


= burners, built to fire oil and pulverized 
coal, gas and oil, or all 3 fuels, are an invaluable 
development pioneered and perfected by Peabody. 
They are in successful service in hundreds of power 
plants, utility central stations and industrial instal- 


lations of all types. 


Their advantages are numerous, but most attractive 
of all is the freedom they give in the choice of fuels 
when supply problems are difficult. 


You can specify Peabody Combined Burners with 
full assurance of top combustion eflicieney with any 
fuel fired and with the assurance of long service that 


results from good design and sturdy construction. 


Peabody engineers, experienced in all phases of 
combustion, are available to assist in working out 


your requirements successfully. 


Combined Pulverized 
Coal and Gas Burner. 


Three Fuel Burner for Oil, 
Gas and Pulverized Coal. 
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e 
J 
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- 
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PEABODY ENGINEERING CORPORATION 
$80 FIFTH AVENUE NEWYORK CITY 19,.N.¥ 
CHICAGO EAGLE PASS Tex 
195 POWER April, 1945 | 35) 


For 88 years this company has been making good 


boilers. We invite comparison on quality, price, and 


delivery of various types and sizes of fire tube boilers 
from 3 H. P. to 250 H. P. 


Write us for illustrated bulletins. 


MANZEL Force Feed LUBRICATORS are 
ACCURATE, POSITIVE, DEPENDABLE 


Thousands of users have learned that lubrication problems disappear with the 
installation of Manzel Lubricators. Engines, pumps, compressors and heavy 
machine tools all need the dependability of Manzel lubrication. 


Starting, stopping, speeding up and slowing down with the engine, Manzel 
lubricators deliver exactly the right amount of oil with clock-like regularity. 
Feed is very accurate and easily regulated. Once set, the only attention 
required is to maintain the oil supply in the reservoir. 


Write for Catalog 25-D 


MANZEL BROTHERS COMPANY, 326 Babcock St., Buffalo 10, N. Y. 


| 


Why should you make certain that S.E.Co. Coal Valves are called for 
in proposed boiler specifications? Most important is that S.E.Co. Coal 
Valves are of a quality that insures a real “turn-key” job ... they work 


at all times. They are dust tight. Insist on S.E.Co. valves in your next 
4 specification—there’s no “or equal”. Check on this yourself. STOCK 
ENGINEERING CO., 715 Hanna Bldg., Cleveland 15, Ohio. 
ENGINEERING CO.  S.ECo. Coal Valves and Coal Scales, CONICAL Non-Segregating Coal Distributors 
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Permanently Insulated ROCKBESTOS Wires, Cables and Cords 


ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE 
(National Electrical Code, Type AVB) 

Sizes No. 18 to No. 4/0 AWG with varnished cambric and im- 
megnated asbestos insulation and gray, black, white or colored 
Jame proof braid. 

Combine fire insurance and fine appearance in your 
witchboards with Rockbestos Switchboard Wire. 
lt is fireproof and will not dry out under heat. 
sharp, clean bends can be made without cracking 
as the asbestos wall acts as a cushion under the 
braid. Rockbestos A.V.C. Hinge Cable and Switch- 
board Bus Cable have the same fireproof and heat- 
proof characteristics. 


ROCKBESTOS A.V.C. 600 VOLT CONTROL CABLE 

In one to 19 conductors with individuals insulated like Motor 
Lead Cable, cotton braid covered and cabled with an asbestos braid 
oer all. Standard strandings AWG No. 12—19 /$25 and No. 9 
—19 $22. Other strandings on order. 

Designed for use in equipment requiring a multi- 
conductor control cable capable of withstanding 
high temperatures, this cable is widely used in the. 
control systems of electric cranes manufactured 
for use in steel mills. The insulation is unaffected 
by heat, corrosive fumes, oil or grease and has 
ample moisture resistance. 


ROCKBESTOS FIREWALL RADIO HOOKUP WIRE 

Sites No. 22 to 4 AWG in 1000 volt rating, and No. 12, 14and 16 
AWG in 3000 volt insulated with high dielectric.synthetic tape, 
felted asbestos and covered with color coded lacquered 
glass braid, 

The first small diameter heat and flame resistant 
high-dielectric hookup wire, designed in 1937 and 
approved by the C.A.A. for use jn airborne radio 
equipment. Widely used since in automotive and 
ground communications systems, electronic de- 
viees and apparatus. Operating temperature range 
125° C. to minus 50° C. Ideal for small motor, 
wil, transformer and dynamotor leads and 
bunched wiring in compact apparatus. Also with 
tinned copper shielding braid and 
in twisted pair, tripled or cabled 
nulti-conductor constructions. 


MULTI-CONDUCTOR 

FIREWALL INSTRUMENT CABLE 
This unusually small diameter, light weight, high- 
dielectric 3 conductor No. 26 AWG cable, with 
individuals insulated like our Radio Hookup Wire, 
was designed for an electronic device in which 
three No. 22 AWG single conductor aircraft wires 
proved too bulky. It is made to a nominal diameter 
of .125” (smaller than a 14 AWG single conductor 
1000 volt Rockbestos Firewall Radio Hookup 
Wire). Also in 4 and 5 conductor constructions. 


ROCKBESTOS THERMOSTAT CONTROL WIRE 

Sizes No. 14, 16 and 18 AWG in two to siz conductors with 
9125", or 025° or (for 115 volt service) 031° of impregnated 
felted asbestos insulation and stecl armor. 

Amulti-conductorcontrol wire forlow voltage inter- 
communicating, signal, and temperature control 
systems. Lifetime heatproof, fireproof insulation 
and rugged steel armor give troubleproof circuits. 


ROCKBESTOS ASBESTOS INSULATED MAGNET WIRE 

Round, square and rectangular asbestos insulated conductors 
finished to meet varying winding conditions and coil treat- 
ment requirements. 
Protect your motors against heat-induced break- 
downs with class B windings of Rockbestos Heat- 
Resisting Magnet Wire. Leads of Rockbestos 
AV.C. Motor Lead Cable will complete the 
faiture-proofing. 


ROCKBESTOS APPARATUS HEATING CABLE 

No. 19 AWG nickel-chromium resistance wire insulated with 
040° of impregnated felted asbestos and covered with 4/64° 
waterproof lead sheath. 

Manufacturers of photographic developing tanks, 
dry print developing machines, candy making 
equipment, soil heating cable kits and other devices 
requiring controlled distribution of mild heat can 
use this pliable heating cable to advantage. Also 
useful in preventing freezing of water pipes and 
congealing of oil, grease, ink, paint and sluggish 
fluids in conveyor pipes. 


ROCKBESTOS 300 VOLT HEAT RESISTING FIXTURE WIRE 
(Underwriters’ Type AF) 
Sizes No. 10 to 18 AWG stranded plain copper conductor insu- 
lated with black or white impregnated felted asbestos—with or 
without braid. 
Rockbestos asbestos insulated fixture wires, ap- 
roved by the Underwriters’ Laboratories, are 
ideal for lighting fixture wiring because their heat 
resistant insulation will not bake out under the 
high socket temperatures developed in modern 
fixtures. Also used for small motor leads, miniature 
switchboards, business machines, radios, ete: 


ROCKBESTOS ALL-ASBESTOS APPLIANCE LEAD WIRE 
Sizes No 8 to 20 AWG solid or stranded copper,monel or nickel 
conductors insulated with 031" or 040° of impregnated felted 
asbestos in black, white or colors. ; 
Whether you make waffle irons, hot-plates, small 
motors, ranges, water heaters, radios, ovens or 
blueprint machines, we can give you an asbestos 
lead wire made to fit the electrical and mechanicai 
requirements of your product. 


ROCKBESTOS ALL-ASBESTOS 600 VOLT 
FLEXIBLE CORD 


Sizes No. 10 to 18 AWG with two or three conductors insulated 
= | felted asbestos and covered with a heavy asbestos 
aid. 


This heavy duty heat-resisting flexible cord is idea] 
for high wattage lighting units, apparatus, flood- 
lights, etc., that are used in hot spots or develop 
heat in operation. For moisture resistant type 
specify the Rockbestos A.V.C. construction de- 


scribed below. 


ROCKBESTOS A.V.C. 600 VOLT FLEXIBLE CORD 

Sizes No. 10 to 18 AWG with two or three conductors insulated 
with impregnated felted asbestos, varnished cambric, felted asbestos 
and covered with a heavy impregnated asbestos braid. 

For applications such as mentioned above in 
which een duty, high-dielectric, heat and mois- 
ture resistant flexible cord is required we recom- 
mend this construction with individual conductors 
insulated exactly like Rockbestos A.V.C. Motor 
Lead Cable. Approved for lighting applications, 
with polanzed conductors, by Underwriters’ as 
Style V flexible cord under a 300 volt rating. 
Specify if so desired. 


ROCKBESTOS 300 VOLT HEAT RESISTING 


DUPLEX FLEXIBLE CORD 
(Underwriters’ Type AFPD) 

and covered with a cotton braid. 

This duplex heat resisting flexible cord is approved 
by the Underwriters’ Laboratories for use in fix- 
tures and is recommended for pendant types as the 
asbestos insulation will not dry out or crack at the 
socket. It provides protection against wire-failure, 
eliminates fire-hazard and gives permanent suspen- 
sion as it does not deteriorate with heat or age. 
Also in twisted pair, tripled and triplex. 


ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE 
(National Electrical Code, Type AVA) 

Size No. 18 AWG to 1,000,000 CM insulated wiih two walls of 
impregnated asbestos and a high-dvlectric varnished cambric 
insert, with a heavy asbestos braid overall. 

Heatproof, fireproof, greaseproof and oilproof, 
will not dry out and crack, won't burn or carry 
flame, and remains permanently flexible For coil 
connections, motor and transformer leads where 
extreme heat and fire hazards are encountered as 
in stecl mills. etc. 


ROCKBESTOS A.V.C. 600 VOLT POWER CABLE 
(National Electrical Code, Type AVA) 

Sizes No. 18 AWG to 1,000,000 CM insulated with laminated 
felted asbestos, varnished cambric, and asbestos braul Other con- 
structions for service vollages to 5000, 

Use Rockbestos A.V.C Power Cable for the inter- 
nal wiring and power leads of heat-exposed heavy 
electrical equipment and hot-spot wiring in con- 
duit around boiler rooms, steam lines, furnaces, 
etc., as it withstands high temperatures and has 
ample moisture resistance. 


ROCKBESTOS A.V.C. 600 VOLT BOILER ROOM WIRE 
(National Electrical Code, Type AVA) 
Sizes No. 18 to 8 AWG insulated with varnished cambric, am- 
pregnated felted asbestos and asbestos braid. Sizes 6 to 4/0 have 
another wall of impregnated asbestos next to the conductor 
For lighting and control circuits exposed to heat 
and moisture, oil, grease, corrosive fumes or fire 
hazard, such as exist around furnaces, ovens, 
lehrs, soaking pits, boilers, ete., this widely used 
A.V.C. construction is ideal. Its permanent insula- 
ion will not bake brittle, crack, rot, flow or swell 


TOS 6 
(National Electrical Code, Type Al) 

Stuzes No. 18 AWG to 1,000,000 CM insulated with a heavy wall 
of felted asbestos, covered with a rugged asbestos braid finished in 
black, white or colors. 

Use this power and rheostat cable for wiring rheo- 
stats, switchboards, elevator and locomotive con- 
trol panels and electrical equipment exposed to 
heat, fumes and fire hazard. Also for general open 
wiring in dry, high temperature locations. For 
flexible stranded conductor specify Rockbestos 
All-Asbestos Flexible Apparatus Cable. For solid 
conductor specify Rockbestos All-Asbestos Rheo- 
stat Wire. 


A few of the National Electrical 
Code types and other construc- 
tions in the Rockbestos line of 
125 different permanently insu- 
lated wires, cables and cords 
designed to give long-lived, de- 
pendable service under severe 
operating conditions — all built 
to resist such wire-destroying 
hazards as heat and moisture, 
oil, grease, corrosive fumes and 
flame. For complete informa- 
tion or samples, write to: 
Rockbestos Products Corporation 

987 Nicoll St., New Haven 4, Conn. 


RESIST Heat, Moisture, Oil, Grease and Fumes WON'T Bake Brittle, Bloom, Burn or Rot 
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FYR GIVE ALL YOU CAN 


BURN COAL LIKE OIL! 


SPREADER 
Save with Fyr-Feeder—Burn less Coal—Cheaper coal— 
Local coals—Screenings—Coal yard sweepings, wet or dry— 


TO THE | 
coal is no handicap. FYR-FEEDER 


FEEL RED CROSS 


JET Coal 
PROPULSION 


IT GIVES ALL 


are spread evenly over grates. e 

Fyr-Feeder increases boiler capacity—re- 
sponds instantly to sudden load variations 
—requires no special skill or experience 
to operate—thin fuel bed eliminates clink- 
ers—makes firemen's work much easier— 
no banking losses. 


CHANGE OVER TO FYR-FEEDER NOW! 
Easily installed in minimum time. 
Fyr-Feeders are built in sizes to burn from 300 to 12000 Ibs. 


of coal per hour. If you are or expect to be in the market for 
automatic coal burning equipment 


IT CAN TO OUR 


Wire or Write 
Stoker Division 


AMERICAN COAL BURNER COMPANY 


Engineers 


BOYS OVERSEAS 


Chicago 11, Ill. 


32-18 E. Erie St. 


YOU CAN 


ADD HOURS 


TO THE LIFE OF 
DIESEL ENGINES 


with 


NUGENT FILTERS 


The photo above shows one Nugent 


+ ERE'S a filter that's a sure bet when it comes to providing 
positive protection for Diesel engines. The Nugent Ab- 
sorbent Depth Type Pressure Filter shown at the left absorbs 


Absorbent Type Fuel Oil Filter and 
two Nugent Lubricating Oil Filters 
installed on a Cooper-Bessemer Diesel 


engine which is connected to Worth- 
ington centrifugal pump. The installa- 
tion is located at a well known pipe 
line station. 


four times its own weight of water and impurities yet it does 
not remove any of the essential additives cubeded in the oil. 
Available in a wide range of sizes for Diesel engines from | 
to several thousand H.P. in single containers. 


Diesel operators who can't take a chance with power inter- 
ruptions rely on Nugent Filters to add hours of life to Diesel 
engines . . . reduce maintenance costs as well as increase 
engine efficiency. 


WRITE TODAY 
for 
Latest Bulletin 


WM. W. NUGENT & CO., INC. 
402 N. Hermitage Ave. Chicago 22, Ill. 


NUGENT 
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TROY-ENGBERG 


\e FEW years ago one of the largest 
1 power generating stations in the 
country put through some far-reach- 
ing modernization steps. Would it 
surprise you to learn that the drive 
selected for the 48 stokers was the 
Troy-Engberg Steam Engine? 


The objective was maximum flexi- 
bility of the drive to meet the plant's 
widely varying loads. Dependability 
counted, of course, also efficiency 
but the major requirement was 
flexibility. 


If you are planning to install a new 
stoker be sure to check on the Troy- 
Engberg Steam Engine. Even for 
steady loads, it has much to offer. 
For flexible loads it's almost a 
“must.” 


TROY ENGINE MACHINE 


Established 1870 
2501 RAILROAD AVENUE TROY, PENNSYLVANIA 
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STEAM GENERATING UNIT 


Fully automatic, the Powermaster is a 
complete power plant in a “package.” 
Compact. Easy to install. No stack is 
needed—induced draft insures complete 
combustion and high thermal efficiency. 


Pre-tested, completely wired and 
mounted, the Powermaster is ready to 
go at the flick of a switch. Designed 
by O & S engineers to give you speedy 
steam—economically. 


Its pressure-atomizing oil burner gives 
a rotary motion to the flame. Assures 
longer gas travel, greater heat trans- 
mission, more complete combustion. 


Get full information—write for Powermaster 
Bulletin #1213, to Orr & Sembower, Inc., 
000 Morgantown Rd., Reading, Pa. 
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Builders of Better lees Since 1885 


These six (6—count them!) | 

EVERLASTING valves on the acid lines of this — 
chemical plant, are just a few of the many EVER- | 
LASTING valves which have faithfully served there | 
for many years. Valves which can stand up under 
the acid test of such heavy duty — can readily 
enough serve dependably on YOUR operations! 
This chemical plant requires valves which open to 
full-pipe-size straight-through flow — or close to a 
drop-tight seal — instantly. They require valves 
which can withstand the erosive and corrosive 
ordeal of the various acids and other chemical 
fluids that are alternately flowed through these 
process pipe lines . . . “The Acid Test’’ — literally! 
That's why their engineers specified these EVER- 
LASTING valves many years ago .. . and still have 
no regrets! 
Because of their 24-hour operation, this chemical 
plant does not use valves which 
would require the usual periodic 
maintenance, necessitating pro- 
duction shut-downs. That’s why 
you see these EVERLASTING valves 
throughout the plant! Trouble-free 

- . many not maintenanced in 
years of this gruelling service .. . 
dependably serving a long life 
sentence at hard labor! If that’s the 
kind of valves you need — then 
always specify EVERLASTING 
Valves! 
If you have a valve problem, 
please write and give us the de- 
tails. Our valve engineering expe- 
rience of over 35 years is at your 
service — without obligation. 


Flanged or screwed 
types. Sizes: '/,” to 
16”. For pressures 
to 300 Ibs. To han- 
die any specified 
fluid, valves built 
of any metal which 
can be cast and 
machined — and 
which will not gall. 


WRITE TODAY FOR OUR BULLETIN 


EVERLASTING VALVE CO. 
49 Fisk St., Jersey City 5, N. J. 
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PLANT PROVED 


Masoneilan Pressure Control 


provides accuracy and flexibility at moderate cost 


y 

e 

n 

. MODEL NO. 2500 MODEL NO. 2100 

n Especially designed to meet the requirements Proportional type controller designed for pre- 
3 


of processes which do not warrant expensive 
instrumentation. It gives you the advantages 
of instrument control at a cost comparable to 
less efficient methods by insuring accurate con- 
trol of a wide variety of applications such as 
service on primary or auxiliary steam lines, 
turbine or bleeder make-up, pump discharge 
pressure control and evaporating systems. 
Available in ranges between 30 inches Hg. 
vacuum and 500 psi. Proportional band of 
from 3 to 50%. 


cise control of pressure. It is stable and smooth 
in operation assuring accuracy and uniformity 
under varying conditions. It is available in 
ranges between 30 inches vacuum and 10,000 
psi in non-recording and recording types. 
Standard proportional band is 1 to 100%. 


We suggest you investigate plant-proved 
Masoneilan Pressure Controllers for your 
plant. They may be the answer to your prob- 
lem. Write for information. 


) MASON-NEILAN REGULATOR COMPANY 


1186 ADAMS STREET, BOSTON 24, MASS., U.S.A. 


a | New York, Philadelphia, Pittsburgh, Toledo, Chicago, Tulsa, Atlanta, St. Louis, Houston, Los Angeles, San Francisco. Mason Regulator Co. of Canada, Ltd., Montreal, Canada 
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WESTON’S TEMPERATURE PRINCIPLE ASSURES 
DEPENDABLE READINGS, OVER LONGER PERIODS! 


The long-term dependability of the 
WESTON thermometer stems from its 
rugged, all-metal construction. It con- 
sists of only a simple, durable all-metal 
temperature element safely encased in 
a stainless steel stem. No gases or 
liquids, no capillary, no complicated 
mechanical linkages, no fragile parts 
are employed. Because of this extreme 
simplicity, and the absence of so many 
common trouble points, WESTONS 
maintain their high initial accuracy 
over far longer periods. Thus they pro- 
vide better protection for processesand 
equipment, and keep replacement and 
maintenance costs at a far lower level. 

Literature describing these de- 


pendable and rugged thermometers, WESTON All-Metal 
including types, stem lengths, prices, Temperature Gauges 
etc., gladly sent on request. WESTON are available in sizes and 
Electrical Instrument Corporation,679 types for most industrial 


needs ... as well as in 
laboratory mode!s with full 
scale accuracy within 
of 1%. 


Frelinghusen Avenue, Newark 5, N. J. 


MORE 


BONDS 
NOW 


EVERY 
PAYDAY 
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Ever since 1928, Cooper-Bessemer has peen experimenting to periect a means of 
using gas as a practical fuel for diesel engines; and to permit instantaneous change- 
over at full load from gas to oil fuel and vice versa. It can now be announced that 
these efforts have been completely successful — a truly revolutionary accomplish- 


ment. 


Control end of Cooper-Bessemer 675 
hp Type JS diesel showing simple 
gas-oil mechanism. operation and 
pse of which is diagrammed below. 
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TO POWER USERS THIS DEVELOPMENT MEANS: 


] Diesels, with all their inherent advantages, may now 
* be operated with full efficiency on natural gas, sew- 
age gas, refinery gas. manufactured and coke oven 
gases, etc., in preference to engines of the electrical 
ignition type. 


y) Gas-fueled engines may now be utilized in locations 
* where an electrical ignition system has heretofore 
been a preventative hazard. 


3 Since the thermal efficiency of a Cooper-Bessemer 

* diesel is so much higher than that of the best gas 
engines of the other type, 20 to 25% less fuel will 
be required for a given power output. Or, corres- 
pondingly more work can be done with a fixed or 
limited fuel supply. 


4 A single, surprisingly simple control permits instan- 
» taneous change-over to oil fuel or vice versa at 
continuous full load. 


5 Fluctuating or insufficient gas supply may be com- 
» pensated for by the simultaneous use of both fuels 
in any desired proportion, readily controlled. 


6 Gas-oil proportion or complete fuel change-over may 
« be automatically controlled to conform exactly with 
fuel supply and load requirements. / 


Engineers and operating officials in many industries will 
instantly recognize the tremendous economies and revo- 
lutionary advantages made possible by this new Cooper- 
Bessemer development. 


Cooper-Bessemer 
CORPORATION 


“Mi. Vernon, Ohio Grove City, Pa. 
New York Washington ~Houston Dallas Tulsa 
Shreveport Los Angeles St. Louis Seattle 


| BUILDERS OF DEPENDABLE ENGINES FOR 112 YEARS 
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JEFFERSON 


Specialty 


UNIONS 


with the 
RECESSED BRASS SEAT 


Save unnecessary joints, space and expense 


Jefferson Union Tees with union on the outlet assure big savings and 
better piping jobs because they take the place of an all-female union, 
two nipples and an ordinary tee. Three joints are thus saved. Available 
in All-Female and Male and Female threads. 

The brass seating in these and all Jefferson Specialty Unions is an 
exclusive feature which, located in a recess away from the runway of 
the fitting, leaves a straight bore assuring unrestricted flow in the pipe. 


Get in touch with your nearest distributor for full information . . . or write us direct. 


JEFFERSON UNION CO. 
601 WEST 26TH STREET, NEW YORK 1, N. Y. 


Factories at 


LEXINGTON 72, MASS. LOCKPORT, N. Y. 


EUREKA “AMBEST" METALLIC PACKING 


Keeps Good Rods Tight 
Without Scratching 


Made of long pliable strands from anti-friction 

4 metallic alloy, lubricated and graphited—a universal 

.— packing wherever rods are in good condition—suit- 

© = able for all pressures and temperatures up to 550° 
a —lasts indefinitely. 


One size which can be separated for use on any 
size rod or valve stem. 


Send for sample for 
trial. Ask for 36-p. EU- 
REKA PACKING CATA- 
— covering complete 

e. 


EUREKA PACKING CO. 294-296 - 46th St. 


PATENTE 


“EUREKA” 


Brooklyn 20, N. Y. 


QUICK ANSWERS ... = 


to your most troublesome questions on 


Here are 2276 pages of data constantly needed by engineers, machinists, .) 
designers, draftsmen, plant and shop employees in every branch of 
mechanical engineering. Arranged in handy reference form are answers 
to thousands of questions of every type—covering theory, standards and 
practice—compiled by ex- 


MeGRAW. HILL Book co., 
Perts in many lines. A FREE 330 W. 42nd St., N. Y. 18 
Send me Marks’ Mechanical En Hand 
MARKS at 10 days" examination on apororal. 10 for 
us 
HANDBOOK 


4th edition, 2276 pages, 
over 1700 illustrations, 
800 tables, $7.00 
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POWER HANDBOOK 


56 pages (parts 1 & 2 com 
bined), 50 cents, postpaid | 


This new reprinting is 60( 1 
copies because original 3000 
sold out in two months. 


If convenient, cash with! 
small orders will save red 
tape of billing. Address all | 
orders to POWER, 330 West 
42 St., New York 18, N. Y. 


Addressed to _ practical 
power men, and written 
by Phil Swain, Editor of 
Power, the Power Hand- 
book gives basic engi- 
neering data and figuring 
methods in simplest pos- 
sible form — mostly plain 
arithmetic any grammar- 
school graduate can fol- 
low. Here are chapter 
headings: 


PART 1 


(Dec. Power, 
1943) 


PART 2 


(Feb. Power, 
1944) 
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Weights & Measures 
Practical Mathematics 
Mathematical Tables 


Mechanics & 
Mechanisms 


Mechanics of Materials 
Fundamentals of Heat 
Steam Tables Simplified 
Practical Electricity 

Hydraulics & Pumping 
Piping, Flow & Tanks 

Engineering Economics 


Feedwater Chemistry 
Fuels & Combustion 
Steam Generation 
Turbines & Engines 
Diesels, Gas Engines 
Compressors & Fans 
Refrigeration Facts 
Heating, 

Air Conditioning 


| 
( 
| 
| 


_ 
Ob 
ERS? Position : 


PERMUTIT ZEO-KARB* H—Removes both 
hardness and bicarbonates from water. 
Effluent contains no encrustants, is re- 
duced in total solids and alkalinity. Alka- 
linity can be adjusted by mixing effluents 
from a Zeo-Karb H unit and a sodium 
zeolite unit. 


CONTINUOUS BLOWOFF—Reduces foaming 
and priming. Maintains uniform concen- 
tration of salts in the boiler sadines. Both 
high and low flash types. Heat from blow- 
off water is recovered by means of flash 
tanks and heat exchangers. 


aw. 


| 


SILICA REMOVAL —Silica content is re- 


duced, and deposits are eliminated. Re- 


try agents used are low in cost, do not add 

soluble by-products. 

nes 
ns : 

WATER CON 
(194% 


Permutit prevents boiler 
scale and corrosion... 


Hardness and other impurities in 
feedwater spell trouble for war- 
strained power plants. But not if 
they’re Permutit*-equipped ! Permu- 
tit removes the impurities before the 
water enters the boilers! 


Permutit is the world’s largest 
maker of water conditioning equip- 
ment. Write us about your water 
problem. Address: The Permutit Co., 
Dept. A3, 330 West 42nd St., New 
York 18, N. Y., or Permutit Co. of 
Canada, Ltd., Montreal. 


“Trademarks Reg. U.S. Pat. Off. 


PERMUTIT 


DITILONING HEAD QUARTER 


DEAERATING HEATER—Prevents corrosion 
by removing oxygen and free CO, from 
feedwater. Designed for pressures up to 
100 pounds or higher, capacities to 1,400,- 
000 pounds per hour or higher. Utilizes 
bled or exhaust steam. 


HOT LIME SODA—Lime and soda ash pre- 
cipitate bulk of water hardness as calcium 
carbonate and magnesium hydroxide. 
Sludge is settled out and water filtered. 
Integral deaerator deaerates the water. 


DEMINERALIZERS—By a simple process in 
the cold, Permutit Demineralizers pro- 
duce a water practically free of salts—a 
low-cost substitute for evaporated water. 
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SAVE FUEL NOW! 


STERLING ENGINEERING & MFG. CO. 


(Templeton Mfg. Co.) 
110 Business Street, Hyde Park 36, Mass. 


System sends high pres- 
sure condensate back 
to boiler-room without 
loss of heat or water... 
The chart above is taken from one of the many Sterling 
installations. Note the average drop in condensate tempera- 
ture is about 15°. And remember that every 11° rise in feed 


water, you save on fuel cost. Check your condensate now— 
chances are that it is low and you're wasting money. 


PROFESSIONAL 
SERVICES 


Consulting Operation 
Constructing Planning 
Designing Testing 
Appraising Analyses 


and other Power-Field Services 


THE BIRD-ARCHER CO. 


Engineers and Consultants on 
Water Conditioning Problems 


Surveys... Plant Studies... Analyses 
400 Madison Ave. New York, N. Y. 
H. E. CORL 


CONSULTING ENGINEER 
Design of Construction M 
Industrial and Municipal aed Plants 
Steam and Dies 
Steam and Electric Power Distribution Systems 
Plants Surveys Appraisals Reports 


1316 Arch Street Philadelphia, Pa. 


GILBERT ASSOCIATES, INC. 


ENGINEERS AND CONSULTANTS 
Power Plant Design and Construction 
Rehabilitation and Maintenance 
Steam — Diesel — Hydro 
Beports—Examination—Laboratory 

roadwa atio Press 
New York Reading, D. ¢. 


PISTON- OPERATED 
STEAM TRAP—Pos- 


ing discharge 4 
parts of stainless A 

steel. Smaller size; 
larger orifices; fast- 
er discharge. 


WEIGHT-OPERATED TRAP (Model C)— 
For steam, air, gasoline; high-pressure (to 


1500 Ibs.). Fast, automatic, intermittent, 
water-sealed discharge valve; larger ca- 
pacity. 


W. H. NICHOLSON & CO. 


Valves Traps Steam 


TRAPS YOU 
CAN TRUST 


FOR 
High Pressures 


Featuring exclu- 
sive designs that 
assure faster, 
positive drain- 
age, Nicholson 
Steam Traps are 
made for nearly 
every power 
and process pur- 


pose. 


Catalog 444 
or See Sweet's 


125 OREGON ST. 
WILKES-BARRE, PA. 


Specialties 


HALL LABORATORIES, Inc. 


R. E, HALL, Ph.D. Director 


CONSULTANTS ON 
BOILER WATER CONDITIONING 


Hagan Building Pittsburgh (30), Pa. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


CONSULTING ENGINEERS 


Design Operations 
Steam - Hydraulic - Gas 


231 S. LaSalle St., Chicago (4), Ill. 


CALL IN A SPECIALIST 
TO SOLVE THAT PROBLEM 


Experiment takes time — so 
why not save time by calling 
in a specalist who has already 
gone over the ground you are 
now exploring? 


PowER, meeting place of 
power men in all parts of the 
country, points the way to the 
solution of many power prob- 
lems through its Professional 
Service Section. 


Why not tell one of these 
specialists about your prob- 
lem? 
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PROFESSIONAL 
SERVICES 


Consulting Operation 
Constructing Planning 
Designing Testing 
Appraising Analyses 


and other Power-Field Services 


SANDERSON & PORTER 


Engineers pal 


FINANCING—RE ORGANIZAT 
DESIGN—CONSTRUCTION 


of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 


SARGENT & LUNDY 
ENGINEERS 
140 South Dearborn St. 
CHICAGO, ILLINOIS 


J. E. SIRRINE & COMPANY 


Power Plants Engineers Consultation 
Design Reports 
Water Steam Utilization Plans 
Greenville South Carolina 


STANLEY ENGINEERING 
COMPANY 


CONSULTING ENGINBERS 
Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 


Central State Bank Bldg., Muscatine, Ia. 


JOHN A. STEVENS, Inc. 


Established 1909 
CONSULTING ENGINEERS 


Paper Mills 
Surveys 


Power Plants 
Dye Houses 
Lowell, Massachusetts 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports Examinations 

Consulting Engineering 
BOSTON « NEW YORK ¢ CHICAGO ¢ HOUSTON 
PITTSBBRGH ¢ SAN FRANCISCO ¢ LOSANGELES 


Appraisals 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design * Construction * Reports * Appraisals 


80 Broad Street, New York 4 


WHITMAN, REQUARDT 


945 


AND ASSOCIATES 


Engineers — Consultants 
Power Plants — Industrial Plants 

| Steam and Electric Distribution Systems 
| Waterworks and Sewerage 


_1303 St. Paul Street Baltimore 2. Md. 


Uses for Flexo Joints— 


Blower and blow-off lines in rail- 
road roundhouses; track end connec- 
tions in railroad yards and at termi- 
nals; water cooled furnace doors; 
calenders; steam heated presses of all 
kinds, vulcanizing, moulding, laundry, 
veneer, brick, etc.; coating rolls; gas 
producers; testing blocks; 
revolving machinery in place of stuff- 
ing boxes; pivot pin joints on locomo- 
tive cranes; movable pipe lines in 
mines and quarries; steam jacketed 
mixers of all kinds; or any place a 
flexible or swing joint is required for 


oil burners; 


steam, air, gas, water, oil or gasoline. 


FLEXO JOINTS 


Reasonable in price— 
extremely low maintenance cost 


FLEXO JOINTS are jr 


oductive investment— 


their economy has been clearly proven by leading 
manufacturers and shows that the first cost of 
FLEXO JOINTS is quickly repaid by savings and 
increased elliciency, They are easily and quickly 
installed. have leng life and low, extremely low, 
maintenance cost. 

FLEXO JOINTS are used wherever a flexible or 
swing joint is required to convey steam, air, water, 
oil and other fluids through pipe lines that must 
be moved or swung in different directions or to 
supply machinery or equipment with any fluid 


while in motion. 


4 styles—iron pipe sizes to 3 inches for all pres- 
sures up to 1350 Ibs. superheated steam. 


Get the details, then order from your regular 
supply house or direct from 


FLEXO SUPPLY COMPANY Ine. 
4224 Olive Str. St. Louis (8) Mo, 
In Canada S, A. ARMSTRONG Lid., 

115 Dupont Str. Toronto (5) 


Every wire, every strand, is PREformed to the exact shape it takes 


inthe rope. This relieves internal stress-makes the rope more flexible. 


Specially Designed for Elevators 


Macwhyte PREformed Elevator 
Ropes are made from tough, flexible 
wire found by years of experience 
to be best for elevator service. The 
correct lay and combination of 
wires are used to keep stretch ata 
minimum, yet make the ropes as 
flexible as possible to withstand 


bending fatigue. Flexibility is 
further improved by Macwhyte 
Internal Lubrication, which keeps 
individual wires and strands free 
to move as they bend around 
sheaves and drums. 


MACWHYTE COMPANY 


2944 Fourteenth Ave., Kenosha, Wisconsin 


Specify Macwhyte PRE formed Elevator Ropes to your maintenance man 


NO. 787-E 


PREformed ELEVATOR ROPES 
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Pungent, obnoxious fumes arising from certain liquids, when 


handled at pressures requiring stage pumping, present 
little difficulty to users of this patented pump, con- 
structed with submerged bearing and suitable 


packing. 


comi 


Large Sauerman Crescent In 
scraper bucket ranges across 
pile 400 ft. wide and reclaims 
coal to ground hopper at rate 
of about 5 tons a minute. 


t 
befo 


rang 
over 


safel 


cally 


In his station overlooking 
stockpile, operator has ‘‘push- 
button’’ control of entire op- 
eration of scraper, including 
travel of tall tower seen in 
background. 


562 S. CLINTON ST. 
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Scrapers are bein 
plants throughout the nation, in some cases 


Increased Coal Storage 


Aids the War Effort 


Everybody agrees that larger supplies of coal 
than now in sight will be required if manufac- 
turers are to meet eaeetey demands in the 


ng months. Increased stockpiling now 


will save many headaches later. 


answer to the need, Sauerman Power 
installed at numerous 


rovide coal storage where none existed 
re; in others, to expand existing storage 


facilities at low cost. The sizes of the projects 


e from a few thousand tons a month to 
a million tons a year. 


Sauerman Equipment stores and reclaims 


y, rapidly, cleanly for only a few cents 


per ton. Builds a homogeneous pile, practi- 


free of combustion hazards. Operates 


with a minimum of champing across pile and 
avoids dirt and dust of heavier equipment. 


Write for Catalog. 


SAUERMAN 


BROS., INC. 


CHICAGO 7, ILL. 


Wuere To Buy 


Featuring additional products and 
specialties for power plants 


Industriali® 
Waste” 
Burners’ 


AMERICAN 
HIMNEY CORP. 
141 Fourth Ave. 
York City 
BRANCHES: BOSTON 

HILADELPHIA BUFFALO. 
CLEVELAND DETROIT 


FIRE TUBE 
MODEL 


CLEANING 


SAVE COAL 
by 


removing scale from boiler tubes. Use 
a VIBRATAP— the Vibratory Cleaner 
that dislodges the full thickness of the 
deposit and does a really complete 
cleaning job. Write for Bulletin K-7. 


BRUNT EQUIPMENT CO. 


60 S. DIVISION ST. * BUFFALO, N. Y. 


THE ORIGINAL 
Tripp Metallic Packing 


TRIPP METALLIC PACKING CO. 


BOSTON MASS. 


“MONO” 
BOILER BAFFLES 
HIGH TEMPERATURE 


Refractory Cements 


SANFORD C. SMITH REFRACTORIES, !NC. 
1715 NIAGARA ST., BUFFALO, N. Y 


rtutomatic Control 


For Industrial Processes, Heating and 
Conditioning Systems, Hot Water Heaters 
Shower Baths. Write for Bulletit 
Offices in 47 Cities 
2771 Greenview Ave., Chicage 
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SEARCHLIGHT 3 REASONS WHY 


SECTION THE IMPROVED FREDERICK STOKER 
POSITIONS VACANT SAVES FUEL...SAVES TIME...SAVES MONEY 


WANTED: draftsmen, Hopper or Bin 
ably familiar wit eet sugar factory de- ° ae 

sign. Duration of project approximately one 1 The fully active grate ; Feed. 200 to 800 
year. Location middle west. Give particulars . “pes Ib er hour 
as to education, experience, military status. surface 
Must have Clinker or Side 
U.SE..S. clearance. P-805, Power, 520 N. Michi- : 

gan Ave., Chicago 11, Ill. Dumping Grate. 


. 
2 Continuous speed 
FIRE PROTECTION Engineers and inspectors. 


Technical graduates, especially chemical and jeer 
electrical; civil, mechanical, metallurgical also type transmission lla 


considered. Inspect and consult industrial 
plants to prevent fires, explosions, and other 
casualties. Considerable travel and report writ- 3 Completely enclosed 
ins: interesting work offering permanency. p d 
ngineering experience necessary. Salary open. 

Well-known national organization with open- win boxes and mecha- 
ings at Cleveland, Chicago, and other district . 
centers. Men under 30 years of age cannot be nism. 
considered. Please send a photograph when 
P-806, Power, 330 W. 42nd St., New 
York 1 


MECHANICAL DRAFTSMEN and engineers Send for our stoker catalog . . . todas Find out about Frederick engi- 
experienced in steam power plant design and 
neered features which give maximum combustion efficiency with minimum 


ary desired. WMC rules apply. Write P-808, ® 
rules service and maintenance . . . and result in lowered fuel consumption 


OPENING FOR an architect qualified to de- 
glen industrial belldines pasticatiasiy thene REMEMBER FREDERICK . . . when in the market for Centrifugal Pumps. For over 25 years 


- Frederick has been designing and manufacturing pumps for efficient service in your industry . 
guaranteed to meet the operating conditions for which they are sold, Engineering consultation 
Location, Wichita, Kansas, P-823, Power, 520 available without obligation. 

N. Michigan Ave., Chicago 11, Ill. 


WANTED: FUEL Engineer for 12,000 H.P. 
High pressure boiler plant located in North- 


IRON & STEELCO. 
ern Ohio. Technical graduate with several years Die 


experience preferred. Assume full responsibility Frederick, Maryland { 


for the selection and testing of coal. Good pros- 
pects for advancement in a long established, 
stable, and growing company. Liberal starting 


salary for qualified engineer. All replies strictly STOKER SPECIALISTS SINCE 1918 
confidential. P-824, Power, 520 N. Michigan 
Ave., Chicago 11, IIl. 


WANTED: INSTRUMENT Mechanic. Thor- 
oughly experienced in maintenance of flow and 
pressure recording instruments, automatic con- 


trol equipment, ete. Permanent work in large F h S 
southern industrial plant. P-825, Power, 330 t t 
W. 42nd St., New York 18, N. Y. Or A a € 
(Continued on page 366) 
of SHIPS.. 
WANTED 


Project Engineer America needed ships . . . 50,000,000 tons 
Enel — , i of cargo, tanker and transport ships, in 
ngineering and contracting firm catering to petro- 


leum, gas, chemical and power industries needs addition to a vast fleet of Naval vessels— 
hemical or hanical gi s to be respon- 


sible for complete projects from flow sheets to and all of these ships needed safety valves, 


termination of construction. Must cooperate with 


process engineers, drafting room, purchasing depart- 7 ! 
ment and construction division and aggressively relief valves, and p vessure gauge: s 


aed || Where did all these valves and gauges 
P-821, Power and did so in addition to serving many of 

520 N. Michigan Ave., Chicago 11, Ill. America’s other vital war industries. 

The facilities and 73 years of “know- 
how” that made possible this production 
WANTED achievement are at your service whenever 
you need Safety Valves, Relief Valves, or 
Powerhouse Engineer Pressure Gauges. Get Lonergan recom- 
mendations on your next inquiry. 


High pressure plant, 12,000 KW 
load, attached to large chemical 
manufacturing plant in Ohio. J. E. LONERGAN COMPANY, 2d & Race St., Phila. 6, Pa. 
Must be technically competent 
and know how to handle sub- 


tantial ization. Give full 
details in frst letter. Address Lonergan 
P-803, Power, 520 N. Michigan 


Avenue, Chicago, 

Bulletins Safety Valves + Relief Valves * Pressure Gauges 

SINCE 1872 — Makers of Pressure-Safety Appliances 

Th (Additional Position Vacant ads on pages for the Power, Mechanical, and Process Industries ReEIAL..U 8 Navy *R 
366 & 368) 
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EDCO 


ROTARY 
PUMPS 


VANE TYPE 
PATENTED CONSTRUCTION 


At high or low speeds . . . whether creating a 28” vacuum 
or developing extremely high pressures .. . the vanes of 


EDCO Pumps maintain effective spanning position without 
springs or centrifugal action. 


Fuel transfer pumps, coolant pumps and motor-driven 
cssemblies. Furnished in capacities from 2 GPH up, in any 
required corrosion-resisting material. Operates silently at all 
speeds. Minimum maintenance required. Used for fuel oils 
cnd other fluids of any specific gravity. 


FOR COMPLETE DATA 
936. 


EDDINGTON METAL SPECIALTY CO. 


P. O. Box K Eddington, Pa. 


. write today. Ask for Bulletin 


Clamp -Splice-Tie-Mend -Reinforce 


PuncH-LoK 


Streamlined 
BANDING METHOD; 


Punch-Lok Clamps, quickly 
opplied with the Loking 
Tool, save money and time 
in your production and 
maintenance operations. 
Send now for descriptive 
catalog and name of 
neorest distributor. 


PuncH-Lok ComPANY 


Dept. P, 321 No. Justine St., Chicago 7, Illinois 


SEARCHLIGHT 
SECTION 


CHEMISTS 
ENGINEERS 
PHYSICISTS 


Men interested in careers in 
industrial research are urged to 
write us giving details of train- 
ing and experience—Essential 
work with promising postwar 
future offering opportunities for 
professional growth. 


Battelle Memorial Institute 
Columbus 1, Ohio 


(Continued from page 365) 
EMPLOYMENT SERVICE 


SALARIED POSITIONS — This advertising 
service of 35 years recognized standing nego- 
tiates for high salaried supervisory technical 
and executive positions. Procedure will be in- 
dividualized to your personal requirements and 
will not conflict with Manpower Commission. 
Retaining fee yjrotected by refund provision. 
Identity covered and present positien protected. 
Send for details. R. W. Bixby, Inc., 270 Del- 
ward Lildg., Buffalo 2, N. Y. 


POSITIONS WANTED 


MARRIED MAN, age 50, good habits, desires 

position as superintendent, Twenty years ex- 
perience municipal distribution, electricity. 
Water, sewage. Three years manager R.E.A. 
project. Now employed, references, Write Co- 
Operative Manager, Box 304, Iola, Wisconsin. 


POWER PLANT Chief Engineer, steam-electric 
Wishes position in Asia. Australia, any of the 
larger of the South Pacific Islands or the east 
or northern part of South America. Will con- 
sider industrial plants in rubber, oil, sugar, 
textile or other industries employing medium or 
large power and steam generation. 
Power, 330 W. 42nd St., New York 18, 


SALESMEN WANTED 


ASSISTANT SALES and design engineer. Man- 
ufacturer of steam turbines and centrifugal 
pumps now doing essential war work but mak- 
ing plans for postwar operation has good op- 


portunity for man with experience in this line. 
Strictly confidential. WMC rules apply. Dean 
Hill Pump Co., 4000 E. 16th St., Indianapolis. 


Indiana. 


SALESMAN AVAILABLE 


LATIN AMERICAN US graduate engineer 24 
years experience in one of the most varied 
flelds of power production and utilization de- 
sires position 


covering Latin American ter- 
ritory as traveling enxitiver for American man- 
ufacturer on salary or salary and commission. 
Age 45. SA-782, Power, 430 W. 42nd “t., New 


York 18, N. ¥ 


Missouri refractory manufacturer 
has very unusual opening for Sales 
Correspondent and Assistant Sales 
Manager. 


Right party can achieve notable success. In 
reply give age, education, experience, etc. 
Headquarters will be in eage. 

W-815, Powe 


520 N. Michigan Ave., Chicago 11, Ill. 
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SEARCHLIGHT 
SECTION 


WANTED 


SALESMAN 


to manage district office of es- 
tablished manufacturer selling 
nationally advertised power 
plant equipment. College train- 
ing, preferably in engineering, 
experience in power plant work 
or sales of power plant equip- 
ment, desirable. Age 30-35. 
Location Cincinnati. 
SW-818, Power 


520 North Michigan Ave. 
Chicago 11, Ill. 


@ One industrial plant inereased its coal-pile depth from 18 to 116 feet. 


and boosted pile capacity from 39,000 to 150,000 tons in limited space. 


Although probably the highest coal pile in the world, fire hazard is actually 


reduced because pressure within the pile minimizes the air content, 


To accomplish this, Beaumont engineers installed an aerial bridle <vs- 


tem suspended from three 85° towers with the tail block position remotely 


controlled from the operator's station on the prey iously installed Beau- 


mont cable drag scraper system. 


Although coal storage problem may not be as difficult this one. 


chances are that Beaument’s 1 years” experience can save you time, 


trouble and money in finding the solution. Write outlining your 


EXPERIENCED 


If you are over 38 with proper qualifica- 
tions and seek a permanent connection 
with a real future with one of the coun- 
try’s recognized leaders in the industrial 
maintenance field we offer you: $50 
weekly guaranteed drawing account with 
a contract assuring attractive income. Es- 
tablished territory. Nationally known line 
vital to war interest. No shortages or 
priority problems. Protection on repeat 
business. Our men make from $6000 to 
$9000 per year and more. Our products 
are essential because they maintain war- 
time plant efficiency and will be equally 
important after the war. The service ren- 
dered by our men is considered essential. 
They receive gasoline and tires needed. 
Write full details stating products sold for 
Personal interview. 


THE NORTH AMERICAN PRODUCTS COMPANY 
Cleveland 13, Ohio 


INDUSTRIAL SALESMAN 


requirements. 


ATTENTION: 
INDUSTRIAL MANUFACTURING EXECUTIVES 


Inasmuch as you are interested in having enthusi- 
astic REPRESENTATION for your superior prod- 
ucts on the WEST COAST, it behooves you to con- 
tact « professional sales engineer, who at present is 
a Vice President in Charge of Sales and Engineering 
of a large manufacturing company, whose personal 
efforts and professional contributions as an author 
and inventor has developed unusual sales contacts 
of national scope. A man of integrity, outstanding 
ability, and gifted in the art of sales promotion— 
extremely aggressive and ambitious — desirous of 
representing reliable manufacturers as INDUS- 
TRIAL or POWER PLANT specialist, on commis- 
sion basis—office Los Angeles. 


RA-816, Power 
330 W. 42nd St., New York 18, N. Y. 


REFRIGERATING + 
EQUIPMENT 


In the $1,750,000 plant of the Commercial Solvents Cor- 
poration at Terre Haute, Ind., penicillin is dried to the nth 


degree by the new vacuum diffusion process. This method, de- 

w veloped by the National Research Corporation, combines the 

v v highest vacuum ever applied to commercial drying work (one 

M4 lin hundred-thousandth of an atmosphere) with very low tem- 

n Cl peratures (down to minus 75 deg. F.), which are maintained 

e v with Frick 2-stage Refrigeration. The striking success of this 
v i e and other installations for making penicillin brought an order 
i s i from our Russian Allies for four similar Frick plants for drying 


SALES ENGINEER 


Offers to represent good line of power 
plant equipment on exclusive agency basis. 


Has thorough experience with steam and 
power generating equipment and accessories. 
Good sales record and contacts in Metro- 
politan New York area. 

RA-787. Power 
330 W. 42nd St., New York 18, N. Y. 


blood plasma. 
with Before you buy any commercial refrigerating, ice-mak- 


ing or air conditioning equipment, get in touch with your Frick 
Branch or Distributor. Write now for literature and estimates. 


FRICK COMPANY, Waynesboro, Penna., U.S.A. 


TRADE 


(Continued on page 370) 
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ENGINEERS and DRAFTSMEN 


Electrical—Mechanical—Structural 


We have openings for capable engineers and 
draftsmen in the following branches of engineering— 


ELECTRICAL—Industrial lighting. Power distribu- 
tion, and Electronic controls and devices. 

MECHANICAL—Power plants, Heating systems, 
Process piping, Conveying systems, Plumbing. 
Sewers, Sprinkler work, and Precision machine 


design. 


STRUCTURAL—Industrial buildings, Power plants, 
and Miscellaneous structures of steel and reinforced 


concrete. 


Opportunities are in the West Coast, Cleveland, Chicago, New York and Gulf 
Coast areas.—Vital war plants important to the United States Government under 
high priority ratings.—Recent graduates will be considered. 


Applicants must conform with Local War Manpower Regulations. 


THE AUSTIN COMPANY 


National Headquarters 


16112 EUCLID AVENUE 


CLEVELAND, OHIO 


ARE YOU REPRESENTED 
IN NEW ENGLAND? 
Established New England Firm han- 
dling equipment for power and manu- 
facturing plants and marine trade de- 
sires additional Line. 


RA-819, Power 
$30 W. 42nd St.. New York 18 N. Y. 


WE BUY FOR 


SEND LISTINGS AND PRICES 
TRANSFORMERS CONTROLS 
MOTORS MOTOR GEN. SETS 

AIR OIL CIRCUIT BREAKERS 


POWER EQUIPMENT 
COMPANY 


156 Andrews St., Rochester 4, N. Y. 


Offered Subject to Prior Sale 


300 H.P. McIntosh-Seymour Diesel Electric Gen- 
erating unit, 3 Cyl., 4 Cycle air injection Direct 
Cennected to G.E. Type TRE, Form D.S. Gener- 
ator, 2300 volts, 3 phase, 60 cycle, also direct con- 
nected exciter. Immediately available in 
Kansas. 

165 H.P. Busch Sulzer Diesel Electric Generating 
Unit, 4 Cyl., 4 Cycle air injection Direct Con- 
nected to G.E. Type TRE generator, 3 phase, 60 
cycle, 2300 volts, Shaft extension for exciter, but 


no exciter. Immediately available in Southwestern 
Kansas. 


E. M. PATCHEN, Purchasing Agent 
THE KANSAS POWER COMPANY 


Great Bend, Kansas 


FOR SALE BY OWNER 


EQUIPMENT 
POWER PLANT 


TURBO GENERATOR 


i—500 KW General Electric con- 
densing generator exciter on 
shaft, water rate 15.5 per KW 
hour. 


BOILERS 
2—600 HP B&W 200# Pressure. 
2—1000 HP B and W 225# pres- 


sure. 
Also smaller B & W 200# 


Boilers. 


TRANSFORMERS 


1—15000 KVA. 13,800-27,600 to 
4150-2400 volts with taps, oil 
cooled. 


Number of smaller sizes. 


We buy complete plants outright 
WHAT HAVE YOU FOR SALE? 


HOWE BROTHERS 


324-328 Pearl St., New York, N. Y. 
TEL. WORTH 2-2708 - 2709 - 2710 


4—150 H.P. HRT boilers, 130% press: 
H.P. Johnston Firebox boiler, pres- 


1502. B & W Sterling Class 0-20 ASME 
200 pressure complete with Riley pulverizer. 
i—i75 H.P. Freeman Scotch Marine Boiler, 1304 

pressure. 


NELSON MACHINERY COMPANY 


Green Bay, Wis. 


Direct Current Diesel Plant 


3—BUDA-LANOVA DIESEL GENERATING 
SETS Model 6-LD909, 5% x 7, 6 cylinder, 
4 cycle, 900/1150 ex direct con- 
nected to: 3—55/67.5 K.W. Star Ball 
Bearing Generators" 110/230 /250 
volt, type S.O. 94, compound wound. 


Including fully automatic panel boards, 
voltage regulator, Motor generator and 
balancing sets, transfer pumps, etc., also 
230 volt set of Philco heavy duty Batteries 
420 amps hr., practically new. This is one 
of the finest and most complete plants 
offered in some time. May be seen in 
operation. 


A. T. METTLER 


151-55 Street, Brooklyn 1, N.Y. 
» Telephone Main 568 or 569 4 HOME OF THE “PACKERS” 4-3804 
WANTED “WANTED COMPLETE AC DIESEL PLANT 
or other 1 s ese 3 
near new. . bou 265 H.P. total in 2 units, 400 r.p.m. 
PORTER ELECTRIC COMPANY GRAND UNION EQUIPMENT co. ame 
South Minneapolis’ 2. Minn. Al. 630 Fort Washington Ave. New York, N. Y. 
WANTED WANTED 


1—75 H.P., and 1—40 H.P. 440 V-3Ph 60 C. 
4 Speed motors 1800-900-1200-600 R.P.M. or 
900-450-600-300 R.P.M. State age, make, 
price, condition. 


P.0. Box 852, LaCrosse, Wisconsin 


Hydroelectric generating plant, 750 KW, 
60’ head, a.c., horizontal or vertical type. 
Shovels (2), elec., 1¥-yd.; a.c., crawler 
type. Locomotives, 40 & 25 ton, std. ga., 
steam, 


H. Y. SMITH CO. 
828 N. Broadway, Milwaukee 2, Wis. 


1-250 H. P. HRT BOILER 


147# W.P. complete fittings, 
suspension setting. 


McDERMOTT BROS. CO. 


Allentown, Penna. 


AIR COMPRESSOR WANTED 


Will Pay Cash for 2600 Ft. Cap. or 
2—900 to 1300 Ft. Electric or Diesel 
Driven Air Compressors. 
W-817, Power 
330 W. 42nd St., New York 18, N. Y. 


WANTED FOR CASH 


750 KW 80% P.F., 3 phase, 60 cycle, 480 or 240 
volt, non-condensing turbo generator unit complete 
with switchboard and instruments, 175-200 Ibs., 100 
degree superheat and with 25 Ibs. gauge back pres- 
sure. State age, serial numbers, general condition 
and price. 
W-822, Power 
520 N. Michigan Ave., Chicago 11, Ill. 


FIRE UNDERWRITERS PUMP 


FOR SALE 
1000 GPM LeCourtenay type MB, BRAND NEW, 


2-stage 370’ Head, 5” suc., 6” disch. With or with- 
out power unit. No priority required. 


Construction & Power Machinery, Inc. 
270-23d St., Brooklyn, N. Y.,Tel. So. 8-5254 
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VALUES 


MOTOR—3 PHASE 60 CYCLE 


1—500 HP, 900 RPM, Lincoln, 440 volt, slip ring. 
1200 RPM, 220 volt, Westinghouse squirrel 


1-350 ‘HP, 300 RPM, 440 volt, General Electric slip 
ng. 


ri 
1—200 HP, 600 RPM, 2200 volt, G.E. sl. rg. 
— HP, 1800 RPM, 440 volt, General Electric, squir- 


1-150 TP. 1750 RPM, Westinghouse, sl. rg. 
400 RPM, 440 volt, General Electric squirrel 


1-125. HP, 1800 RPM, 2200 volt, Continental, squirrel 


age. 

1-100 HP HP, 1800 RPM, 440 volt, General Electric, squir- 
rel ca 

3—100 HP. 720 RPM, 440 volt, G.E., sl. rg. 

1—100 HP. 600 RPM, 440 volt, G.E., sl. rg. 

2—100 HP, 450 RPM, 440 volt, G.E., 

1— 90 HP, RPM, 550 volt, Cr. Whir. si 

1— 75 HP, 1200 RPM, 440 volt, G.E., “. Se. 

l— 75 HP, 900 RPM, 4000 volt, Elec. Mach. syn. 

l— 75 HP, 720 RPM, 440 volt, Westghse., slip ring. 

5 1200 RPM, G. rg. 

2— 75 HP, 900 RPM, G.E., 

1— 60 HP, 1200 RPM, 220 Electric, slip 
ring. 

1— 50 HP, 900 RPM, 440 volt, G.E., sl. rg. 

1— 50 HP, 900 RPM, 440 volt, G.E., sa. cg. 


MOTORS—D.C. 230 VOLTS 


2—450 HP, G.E., 400 RPM, Type MPL Form 1-F. 

1—250 HP, 760 RPM, Electro Dynamic. 

1—150 HP, 750 RPM, Electro Dynamic. 

1—150 HP, 500 RPM, General Electric, type MPC. 

1—125 HP, 600 RPM, Westinghouse, SK. 

1—100 HP, G.E., 575 RPM. 

i—100 HP. 625 RPM, G.E. 

80 HP, Crocker- 600 RPM, Type CMC. 

1— 75 HP, G.E., 575 RPM, Type C, Sprague; with 
spare armature. 


It 


You will find that the 
standards of 
ance, after rebuilding, es- 
tablished by Hemphill 
graduate Electrical Engi- 
neers, are as high as those 
of the original maker of 
power equipment. It takes 
experienced men and ade- 
quate equipment to get 
these results—but we do 
So today, with men 
who know equipment val- 
ues best—it’s “Hemphill 
for Power.” 


The or QUALITY 


GUARANTEES RECONDITIONING 


it. 


perform- 


MOTORS—D.C. 230 VOLTS (Con't) 


8—50 HP, Crocker-Wheeler, 700 RPM, Type CM. 
1—50 HP, 700 RPM, Crocker-Wheeler. 
1—30 HP, 750 RPM . G.E., Type RC. 
1—30 HP, G.E 0 RPM, Type RC- 14, Form A. 
1—30 HP, 1100 RPM, Type RC- 3iB, Form A-21. 
, 650 RPM, Type RC-15, 
1—30 HP. G. E 625 RPM, Type 
1—25 HP, Westghse., ¢ 600 RPM, Type ox. 
. G.E., 775 RPM, Type RC-13. 

E., 800 RPM, Type RC-13, “Form A. 

800 RPM, Type RC-11, 


1—15 HP, G.E. 


MOTORS—VARIABLE SPEED 230 VOLTS 


1—90 HP, 470/940 RPM, General Electric. 
1—75 HP, 525/1575 RPM, Electro Dynamic. 
1—60 HP, 500/1000 RPM, Diehl, 

1—30 HP, 225/900 RPM, Crocker Wheeler. 
1—30 HP, 400/1200 RPM, General Electric, 
Westinghouse, 650/2200 RPM, 


235 tip, 300/900 RPM. Dynamic. 
HP, 300/1200 

1—13/18 HP, 350/1200 RPM: Tree tro Dynamic. 
8—1116 HP, 500/1500 RPM, Westinghouse. 
1—10 HP, 400/1600 RPM, Westinghouse. 

1— 5 HP, 600/1200 RPM, General Electric. 
I— 5 HP! 450/1800 RPM, Crocker Wheeler. 
1— 5 HP, 400/1600 RPM, Diehl. 

1— 5 HP, 225/900 RPM, Electro Dynamic. 


Type SK- 


MOTOR GENERATOR SETS 


1—75 KW, 125 volt, General Electric, squirrel cage. 

1—20 KW, 600 volt, General Electric, squirrel cage in- 
duction motor. 

2—15 KW, 250 volt, General Electric, squirrel cage. 


POWER April, 


for Power ! 
&CO. 


Electrical Engineering 


OFFICE AND WAREHOUSE: 
1602 53rd STREET 


PHONE NEW YORK—LONGACRE 5-3227 


and Equipment 
NORTH BERGEN, N. J. 


PHONE NEW JERSEY — UNION 3-2600 } 


Supervised Rebuilding 


The Hemphill rebuilding shops, 
staffed by experienced workmen, 
are under the supervision of Elec- 
trical Engineers, who decide what 
rebuilding is needed and check fin- 
ished test performorces. 


TURBO GENERATORS 


600 KW, Terry dual bleeder condensing Turbine only. 
1—500 KW, G.E., 3 ph., 60 cy., 430 volt, bleeder. 
1—375 KVA, Westghse., non- conde pene. 

1—300 KW, G. E., 3 ph., 60 cy., 220 v. 

1—200 KW, F., 3 ph., 60 cy., 220 v. 

1— 30 KW, 135 volt, Allis-Chaimers non-condenser. 


ALTERNATORS 


1—625 KVA, 3600 RPM, 600 volt, G.E. 
1—250 KVA 2 300 volt, G.E. 
1—200 KVA, 3600 RPM, 240 volt, Allis-Chal. 
1—62% KVA, 3600 RPM, “220 volt, Allis-Chal. 


TRANSFORMERS 


2—400 KVA, G.E., 4156-250/480 ¥., Scott taps. 
3—300 KVA, P ittsburgh 7800/440 volts, 

3—150 KVA, G.E., 33000/2300/4000 Y. 

2—100 KVA, General Electric 2200/220/440 volt. 
3—100 KVA, Westinghouse, 11,430/250 volts. 
3—100 KVA, Westinghouse, 13200/250 volts. 

3— 75 KVA, Westinghouse, 2200/220/110 volt. 
3— 75 KVA, G.E., 13,500-750/440 volts. 

i— 75 KVA, G.E., 3 phase, 4156Y—120/208Y. 
2— 50 KVA, Pbgh. 7500/15000 volts-110/220 volts. 
2— 15 KVA, G.E., 2300-115/230 volts. 

2—100 KVA, G.E., 2400/240/480., 


GASOLINE DRIVEN DC GENERATOR 
SETS 


2—25 KW, 125 volt. . 
1—320 KW, 125 volt. 
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Rebuilt and Sold with a Standard New Guarantee 


ONLY PARTIAL LIST 
3 ph. 25 cy. Motors 


TRANSFORMERS 


1—200 KVA GE, type H.K. 2300/115/230 volts, 1 PH. 60 cy. 
2—200 mua GE, type H Form VD 4800/2400/480 volts. 1 PH. 


2¢ 
1—100 Kiva GE, type H Form KDD 11000/2600 volt. 1 PH. 


2—175 ‘VA West. type S.K. 1 ph. 25 cy. 60000 volts Prim— 
6900/2300 volts secondary. 
3—75 KVA Gen. Elect. K.S. 1 ph. 60 cy. 2300/115/230 volts. 


OTHER SIZES VOLTAGE AND CYCLES AVAILABLE 
ALTERNATORS 


260 K.W.—(312 KVA) Gen.-Elect., Type A.T.1.—2300/4600 
volt, 60 cycle 150 R.P.M. P. F. .08 With belted exciter. 
240 KW, 8 PF Electric Machinery, 4600 volts, 60 cycle, 3 
phase, 450 R.P.M. with direct connected exciter. 

200 K.W. Westh. Unity Power Factor, 3 PH, 60 cyc. 220/440 
900 R.P.M, with direct connected exciter. 

150 KVA Westinghouse, 3 phase, 60 cycle, 2300 volts, 600 
R.P.M. Revolving field with direct connected exciter. 

160 KVA Gen. Elec. Type ATB form D, 60, 3 ph., 220/440 600 
with Rey. Field, and built in Exc. 


MOTOR GENERATOR SETS 


Western Elect. 1000 Amps—40 volts direct con. to either 
AC or DC 580 RPM Motor. 


FREQUENCY CHANGERS 


$@ K.V.A. Gen. Elect. type I.T.T. frame 526 P.F. 08—220/440 
volts 3 Ph. 60 cy. to 240 volts 120 evens poater KT frame 
536—3 Ph. 60 cy. 220/440 volts 1800 


ALL SIZES VOLTAGES AND. CYCLES 


OVER 10,000 
STOCK ITEMS 


KIEMLE CO. 


33 N. SUPERIOR ST. 
TOLEDO 4 


CANADA 


H.P. Make 

350 Gen. Elec. SI. £e- 3 Bre 
200 3. 

100 «=Warper $i "he. 


50 Wagner Sq. ¢. 


3 ph. 60 cy. A. C. Motors 


. _ Make T Ss d it 
200 West. Con. Ex. P. 900 220/440 
200 Gen. blee. Sy atl 514 4 /2300 
200 a. syn Dir. Con. Exe. 600 23 
150 urke Sq. Cg ? Bg. 2 Ph. 6 220/440 
25 ben Elec. Sq. CE. . Vert. 720 2 
230 Volt D. C. Motors 
H.P. Make Type Speed 
85 Gen. Elec. Vert. Comp. Wound P00 
75 Crocker Wh. CCM ‘700 
60 Sprague D— Co Wou 625 
40 Fair. Morse Ball BRG. Overt. , 1740 
128 Volt 0. C. Motors 

H.P. s d 
60 Allie Chalmers "Sts 
$50 Volt | D. C. Motors 

Speed 
weet” SK150 30 Shunt Int. 850 


D. C. GENERATORS 


150 KW Western Elec. 3 brg. 3 wire. 
50 KW—Northern—Comp. 110 V.—700 I:.! 


KIEMLE— 


The Mark of 
Oependobslity 


TRANSFORMERS 

3—500 KVA, GE, H, form VD525 19100-22000/40000Y 
to 2300 1 phase 25 cycle. 

1—350 KVA, GE, type H-K.D.D. 2300/460—1 PH, 60 Cy. 


1—200 KVA Maloney type H.E. 2400/120/240 volts, 1 phase 
60 cycle. 


8—75 KVA Pitts. 1 Ph. 60 cy. 2300/230/115 volts. 
OTHER SIZES, VOLTAGE AND CYCLES AVAILABLE 


ALTERNATORS 


10 K.W. Gen. Elect. 1 Ph. 60 Cy. 220 Volts—1800 R.P.M. 


300 KW Gen. Elect. Synchronous Converter, 6 Phase, 
type HCC form J, 25 cycle 750 speed with trans- 
formers for 2300 volts to 230 volts D.C. 


WEST. D.C.—VARIABLE SPEED MOTORS 


10—10 H.P. Type S.K. 230 V. 500/1500 R.P.M. with Auto- 
matic Dynamic Braking Starters and Field Rheos. 


Make 
eghse. 


100 = Gen. Elec 8. 
100 Gen. Elec &. C. 
100 Tincoln 

100 Gen. R 

3 ph. 25 cy. Motors 
H.P. 


Crocker Wheeler 


Type Ss d Volt 
I 
500 440 
750 220/44 


11577: 600 K.PLM. 


SHESTER 
BERGER 


BERGER BROTHERS 
ELECTRIC MOTORS, Inc. 


395 STATE ST. 
ROCHESTER 4 
NEW YORK 


NEW YORK 


FOR IMMEDIATE 


DELIVERY 

220/440 
LK. 600 2360 
K.T. 7T2@ 440 
KT553 1180 440 
M 1150 440 
MT 600 440 

Type s votes 


Wa. Int. 
K30 Inter. 
150 Shunt 


MOTOR GENERATOR SETS 


Gen.-Elect—100 KW. 2 brg. 4, volts D.C. Comp WD-Int. 
with 220/440 volts, Sq. Motor. 


Rebuilt and Sold with a Standard New eee 


Put all idie equipment to work. Send your list for prempt action. 


WRITE OR WIRE YOUR INQUIRIES 


KIEMLE 
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REMEMBER ET. ror THE FINEST IN 


MACHINERY 
Unite listed available for immediate delivery 


TWO COMPLETE POWER 
PLANT INSTALLATIONS 


1 1000 KW 80% P.F.—1250 KVA, 3 

phase, 60 cycle, 240 volt, 3600 
RPM Elliott alternating current gen- 
erator direct connected to a 1000 KW, 
3600 RPM, 175 to 300 lbs. pressure 
straight condensing having bleeder 
opening for 7600 lbs. steam per hour 
and 10 lbs. extraction pressure, com- 
plete with exciter, switchboard panel 
and instruments, Elliott jet condenser, 
pumps, piping, valves and _ fittings. 
Installed new 1939, equivalent to 
new. 


9 324 HP Babcock & Wilcox-Sterling 
water tube boilers, National code, 
175 lbs. pressure complete with Tay- 
lor stokers and all auxiliaries. Ex- 
cellent condition; new 1922. 


9 500 KVA or 400 KW 80% PF., 

Westinghouse, 3 phase, 60 cycle, 
460 volts, 164 RPM alternating current 
generators, each direct connected to 
a 26x28" Skinner horizontal Uni- 
versal Unaflow, side-crank, bored- 
guide, left-hand poppet valve, heavy 
duty, full floating piston, non-con- 
densing engine, 140 to 160 lbs. pres- 
sure, 0 to 10 lbs. qauge back pres- 
sure, complete with their exciters, 
switchboard panels and instruments. 


3 407 HP Wickes horizontal cross 

drum box header type water tube 
boilers built under ASME and Na- 
tional codes, 160 lbs. pressure, each 
complete with stoker and all auxil- 
iaries. Two of these boilers are set 
in one battery and the third in a sin- 
gle battery. This plant is modern in 
type and construction, and in first- 
class operative condition. 


0 NATIONAL CITY BANK BLDG 
CLEVELAND, OHIO 
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TURBINE-GENERATOR UNITS 
3 phase, 60 cycle 


3125 KVA G.E. 180-200 lbs. pressure, 500° 
TT, 2300 volts, 3600 RPM, equipped 
with surface condenser, condensing 
auxiliaries, exciter unit, switchboard 
with instruments (a complete instal- 
lation). 

1875 KVA G.E. condensing 175-200 lbs. 
pressure, 500° TT, 660 volts, 3600 
RPM complete with condenser. 

937 KVA G.E. condensing 150-175 lbs. 
pressure, 2300 volts, 3600 RPM with 
direct shaft exciter, surface con- 
denser and auxiliaries. 

780 KVA Westinghouse non-condensing 
175-200 lb. pressure, 15 lb. back 
pressure, 480 volts, 3600 RPM, com- 
plete with switchboard. 

375 KVA G.E. condensing 150-200 Ib. 
pressure, 100° SH, 2300 volts, 3600 
RPM complete with surface con- 
denser and auxiliaries. 

125 KVA Westinghouse non-condensing, 
175-200 lbs. pressure, 0-10 Ibs. gauge 
back, 240 volts with direct connected 
exciter and switchboard. 


ENGINE-GENERATOR UNITS 
Direct Current 


350 KW G.E. 250 volt, 175 RPM genera- 
tor, direct connected to a 28x28” 
Skinner Universal Unaflow non-con- 
densing engine. 

125 KW. 125 volt, 250 RPM generator di- 
rect connected to 18” x 16” Elliott 
engine, 100 lb. pressure, 10 lb. back 
pressure, complete with switchboard. 

75 KW 125 volt, 1800 RPM Westinghouse 
non - condensing turbine - generator 
unit. 

95 KW 125 volt, 2400 RPM Allis Chal- 
mers Terry non-condensing turbine- 
generator unit. 

15 KW (3) Crocker-Wheeler, 125 volts, 
410 RPM generators each direct con- 
nected to an American Blower ver- 
tical engine. 


SPECIAL OFFERINGS 


1690 C.F.M. 110 lb. air pressure Ingersoll- 
Rand steam driven air compressor 
125 to 150 lbs. steam pressure. 


1590 C.F.M. 100 lb. air pressure Hardie- 
Tynes steam driven air compressor 
150 to 175 lbs. steam pressure. 


500 KVA G.E. 3 phase, 60 cycle, 2300 
volt, 450 RPM belted generator. 


600 HP 90% P.F. 3 phase, 60 cycle, 2300 
volt, 180 RPM Allis-Chalmers syn- 
chronous motor. 


ENGINE-GENERATOR UNITS 


3 phase, 60 cycle 
Alternating Current 


375 KVA Westinghouse 240 volts, 225 
RPM generator direct connected to 
440 HP, 4 cylinders Nordberg ver- 
tical Diesel engine. 


312 KVA Elliott, 4000/2300/550 or 240 
volts, 180 RPM generator direct con- 
nected to a 17”x24” Elliott Unaflow 
non-condensing engine, 175 lb. pres- 
sure, 6 lb. back pressure. 


200 KVA General Electric 240 volts, 200 
RPM generator direct connected to 
Skinner Unaflow engine—complete. 


FREQUENCY CHANGER SETS 


750 KVA Westinghouse, 3-phase, 60 
cycle, 2300 volts alternating current 
generator direct connected to 910 HP. 
3 phase, 25 cycle, 2300 volts, 300 
RPM synchronous motor. 


1200 KVA General Electric, 3 phase, 60 
cycle, 2400 volts alternating current 
generator direct connecting to 1700 
HP, 3 phase, 25 cycle, 2308 volt, 300 
RPM synchronous motor. 
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SQUIRREL CAGE MOTORS | Dependable Electrical Equipment | sa B.C GENERATORS 


. 60 Volts Am 
ph y 250 


Ik $00 SQUIRREL CAGE MOTORS HP 00 West. 3280 
4 2 ph. 60 cy. type 


6 
FT52 3600 


17 


SLIP RING MOTORS 
2 & 3 ph. 60 cy. 


15—100/125 Amp. 74 Volt D.C. 
Generator 3 ph. 60 cy. 220/440 
Volt Motors. 


SPECIAL 


Paper Mill Drive and 
Power Plant 


G.E. 

Wagner 440 v. 625 KVA Westinghouse wy Tur. 
bine, 150 Ibs., 35 Ibs. back pres 
sure 3 ph. 60 cy. 2400 Walt mOPF 
also driving 

300 KW West. SK 250 Volt D.C. 
900 RPM 


w 
350 HP. West. SK 250 V. D.C. 
double end shaft, speed to 


‘with all control and neces- 
sary Motor Generator exciters. 
Sell complete or any part 


Q 


KT512 


West. 
Cleveland 
A. C. GENERATORS 
Speed 


noe 


30— pas % H.P. 5% Clarage Blowers 
3 ph. 60 cy. * 9307440 Volts Motors. 


ooo 


32 $00 COOLANT PUMPS 
elec. Mehy. 
West. 1 ph. 110/220 c 


50—New Ruthman (Gusher) Coolant 
PLATER ? pumps, with 4 H.P. 3 ph. 60 cy 
390/440 Volt Motors. 


7500 Amp. Electric Products 6/12 
volt, 400 RPM. with 100 H.P. Gen. 


30 .E. 
Elec. TS Syn. Motor with auto- 1000 400 Cycle Generators 
Burke 860 matic starter 


‘Dy. i 3—1 KVA Holzer Cabot 3 ph. 60 cy. 220/ 
Wagner 440 v. 38 1100 D 


K 850 
230 V. D.C. MOTORS 10 Dien?” 
eo . Wh. 900 ROTARY CONVERTERS 
12 15 West. 9580/1750 | Qu- Type Speed 7} West. K 500 
1 West. = 340/425 . Dy. 450/900 16.298 KVA Kato 32 V. D.C. to 110/60/ 
- 1 ph. 


600/1200 
THIS IS A PARTIAL LIST ONLY! 


new Torx J LAND 
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insulation. 
in active satisfactory service. 
Belyea “Re-Nu-Bilt’” means. 


Here's a 4000 H.P. 60 R.P.M.D.C. motor commutator with 
amature in background from which it was removed. On 
general inspection, the armature appeared 100%—BUT 
high potential tests by Belyea discovered weak, faulty 
So we put in new insulation—and today it is 
Just ONE example of what 


You will be satisfied with this Equipment—because Belyea is! 


MOTOR GENERATOR SETS 


3 Phase 60 Cycle 
+1500 KW G.E., 250/275 V. D.C. to 2100 ELP., 


- on G.E., 250/275 V. D.C. to 1400 H.P., 2300/ 
4150 V. 
1000 KW Whse., 600 V. D.C. to 2000 KVA, 2200 volt 
with exciter. 
~750 KW G.E. 250 v. D.C. to 1100 H.P. 2300/4150 v. 
-150 KW Whase., 275 V. D.C. to 1100 H.P., 220 volt 
with exolter, 
500 KVA—330 KW—220/440 V. A.C. Gen. to 500 
H.P.—330 V. D.C. Motor. 
Ae G.E., 600 V. D.C. to 700 H.P. 13200/ 


400 KW G.E., 250/275 V. D.C. to 650 ELP. 2300 V. 

300 KW G.E., 600 V. D.C. to 435 KVA, 2300 V. 

250 KW G.E., 275 V. D.C. to 435 KVA, 2300 V. 

—200 KW G.E., 125 V. D.C. to 300 KVA, 440 V. Syn. 
Motor with exciter, 

~75 KW G.E., 125 V. D.C. to 120 H.P., sq. og., 2300/ 
4000 V. 

50 KW G.E., CD, 125 V. D.C. to 75 H.P., sq. cg., 
2300/4000 V. 


3 Phase 25 Cycle 


25 KW G.E., 125 V. D.C. to 35 H.P., 360 V. Motor. 
~75 KW Whse., 125 V. D.C. to 110 H.P., 440 V. 
Motor. 

250 KW G.E., 250 V. D.C. to 285 KVA, 6600 V. 
Motor. 


TURBO GENERATOR SETS 


500 KW Whse. 625 KVA, 440 V. 3 ph. 60 cy. 3600 
RPM with Parsons 145/175 lb. cond. turbine com- 
Dlete with jet cond. and access. 

—15 KW Ridgeway 250 V. D.C. with Terry turbine 
180 Ibs. pressure with 12 Ib. bk. pres., 2000 RPM. 


FREQUENCY CHANGER 


1000 KW G.E. with 1250 Kva, .8 p.f. AQB 2300 volt 
2 phase (can be changed—800 KW 3 phase) 58.3 
cycle gen. and 1400 HP .8 p.f. 440/2200 volt ATI 
3 phase 25 cycle motor and exciter. 


‘SUCCESSFUL 
OPERATION. 


A.C. MOTORS 
3 Phase 60 Cycle 


SLIP RING 
Qu. HP Make Volts RPM Desc. 
p 100 G.E. 2200 575 IM 
100 G.E. 550 685 MTC-5552 
100 G.E. 550 IM 
100 G.E. 220 1750 IM 
J 250 Whase. 440/2300 450 CW 
250 G.E. 000 257 MT-424Y 
350 G.E 4000/2200 253 MT-442Y 
400 G.E. 2200 252 sd 
400 A.-C. 2300 505 ANY 
450 Whee. 2200 875 w 
600 G.E. 550 220 MT 
1] 800 A.-C. 440 R85 ANY 
1200 C. W. 2300 237 801Q 
SQUIRREL CAGE 
Qu. HP Make Volts RPM Desc. 
1 100 G.E. 2300 50 IK Vert. 
1 125 Whse. 550 1140 
1 150 Whase. 550 400 CS-5944 
2 175/112 G.E. 440 900/720 IK 
1 200 G.E. 2200 490 IK 
1 200 G.E. 550 580 Ik 
1 200 G.E. 440 900 
1 300 G.E. 440 900 IK 
1 300 , 550 580 CS 
1 100 West. 2200 880 CS 
SYNCHRONOUS 
Qu. HP Make Volts RPM Desc 
1 75 G.E. 220 600 TS 7556 
1 125 Whse 2200 1800 
1 600 Al. Ch. 2300 720 
2 2100 G.E. 2200/4400 514 ATI 


SYNCHRONOUS CONDENSERS 


Make Volts Speed Desc. 
G.E. 220/440 900 ATI 
G.E. 2200/6600 1200 TS 
G.E. 2300/4100 900 ATI 
Whse. 2300 720 

1. Ch 2300 900 
Whse 2300/4000 900 

3 Phase 25 cycle 

Al. Ch. 440 750 ANY 
G.E. 440 730 KT 

G.E. 440 500 IM 

G.E. 440 242 Sl. Rg. 
G.E. 440 290 Sl. Rg. 
G.E. 6600 750 ATI 
G.E. 2300 ATI 


All 


© 


ROTARY CONVERTERS 
3 Phase 60 Cycle 


KW Make Speed DC V. Trans. V. 
1500 Whse. 720 «©6600 2300 
1500 Whase. 600 600 11500 
1250 =G.E. 720 4250 2300 
1000 Whse. 720 250 22000 
1000 900 6600 13200 
1000 Whse. 900 600 11000 
750 G.E. 1200 =6600 2300 
750 Whase. 720 6600/2300 
500 Whase. 1200 600 13200/2300 
375 G.E. 1200 250 6600/2300 
300 1200 600 2300 


3 Phase, 25 Cycle Booster Type 
1500 500/225/275/13200/6600 


500 750/225/275/13200/6600 
units can be furnished with AC and, DC controls 


D.C. MOTORS 


HP Make Type Volts Speed 
1250 G.E. MPC 500 Iku 
1200 Whase. Int. 600 61) /720 
1200 G.E, MPC 600 450 
800 3.E. 1PC 550 
700 G.E. MPC 250 220 440 
625 G.E. MPC 500 
500 nt. 250 250/720 
G.E. MPC 230 yuu 
350 G.E, PC 230 50 
300 G.E. MPC 230 275/550 
250 Al. Ch. 230 525 
250 G.E. Cc 230 8375 
200 Whse. SK 230 400 
175 SK 230 
150 G.E. MPC 230 250/4 
130 Cr. Wh. CMC-65H 550 1200 
25 .E. CO-1832 230 
100/150 Whase. SK-200 550 
100 3.E. C-50 230 =1200 
100 Whse. SK-180 230 86600 
1 G.E. RC-38 230 «6 
75/100 Whse. SK-183 230 /' 
50/100 G.E. 1PC 230 225/450 
5 Whase. SK-188 230 
7 G.E. 230 
60 El. Dy. 258 230 525/1050 
60 Al. Ch. E-131 110 50 
50/60 Cr. Wh. CMC-65H 230 /1 
50 G.E. RC-19 230 400/1200 
50 Cr. Wh. CMC-80H 230 /750 
15/50 Cr.Wh. CMC-81H 230 300/800 


43 HOWELL ST., JERSEY CITY, N.J. 
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PERSONAL SERVICE IN 
7-LEAGUE BOOTS 


i» fact that to whatever corner of the life from every completely rebuilt O'BRIEN 
Americas you might go you’d be within machine—each thoroughly reconditioned 
easy reach of O'BRIEN service and facilities, and tested in O’BRIEN’s own shops and 


confirms the acceptance of O'BRIEN rebuilt O’BRIEN-guaranteed. We have available now 


machinery and power plant equipment by the new, used or guaranteed rebuilt machin. 
thousands of satisfied users all over the ery you need to expand, modernize, or re- 
world, It means that you can expect precision convert-quickly and with minimum capital 
performance, economical operation and long expense. Inquire today for prices and delivery. 


NEW—-USED—GUARANTEED REBUILT MACHINERY CARRIED 


IN STOCK FOR PROMPT SHIPMENT 


POWER PLANT EQUIPMENT: Turbo Generators - Engine Generators - Diesel Engines 
Boilers . Blowers - Motor Generator Sets - Electric Motors - Air Compressors - Pumps 
Heaters - Complete Power Plants » METAL-WORKING MACHINERY: Machine Tools of 
All Kinds . Pipe Machines. Punches . Shears - Welders - Presses and Forging Equipment. 


Everything From a Pulley to a Powerhouse 


THE MACHINERY CO. 


PHILADELPHIA’S LARGEST MACHINERY DEALERS AND EXPORTERS 
‘113 NORTH THIRD STREET PHILADELPHIA 6, PA., U.S.A. 


BELL TELEPHONE: MARKET 4180 CABLE ADDRESS: OBRIEN PHILA 


Affiliated with 
Soc Expans&o [npustriat Sut Americana 


RUA CANDELARIA, 9 RIO DE JANEIRO - BRASIL — 
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POWER PLANT MACHINERY 


TURBINE GENERATOR UNITS 
3 phase, 60 cycle 


5000 KVA General Electric condens- 
ing turbine generator unit, 2300 
volts, 200 lb. steam pressure, with 
surface condenser 


3750 KVA General Electric condens- 
ing turbine generator unit, 2300 
volts, 175 lb. steam pressure, with 
surface condenser 


9500 KVA General Electric condens- 
ing turbine generator unit, 2300 
volts, 150 Ib. steam pressure, with 
surface condenser 


1560 KVA Westinghouse automatic 
extraction turbine generator unit, 
480 volts, 150 lb. steam pressure, 
15 lb. extraction, with jet con- 
denser 


1250 KVA Allis Chalmers automatic 
extraction turbine generator unit, 
480 volts, 300 lb. steam pressure, 
35 lb. extraction, with jet con- 
denser 


937 KVA General Electric condens- 
ing turbine generator unit, 2300 
volts, 150 lb. steam pressure, with 
surface condenser 


375 KVA General Electric non-con- 
densing turbine generator unit, 
600 volts, 150 Ib. steam pressure, 
7 lb. back pressure 


312 KVA Crocker Wheeler Moore 
non-condensing bleeder type gen- 
erator unit, 240 volts, 425 lb. 
steam pressure, 125 lb. bleeder 
pressure, 18 lb. back pressure 


TURBINE GENERATOR UNITS 
250 volts D. C. 


500 KW General Electric Automatic 
extraction turbine generator unit, 
250 volts, 150 lb. steam pressure, 
5 lb. extraction, with surface con- 
denser 


1000 KW General Electric condens- 

ing turbine generator unit, 250 
volts, 150 lb. steam pressure, with 
surface condenser 


ENGINE GENERATOR SETS 
3 phase, 60 cycle 


675 KVA General Electric genera- 
tor, 480 volts, direct connected to 
Ames uniflow engine, 150 ib. 
steam pressure, 5 lb. back pres- 
sure 


500 KVA Crocker Wheeler genera- 
tor, 2400 volts, direct connected to 
Chuse non-releasing Corliss en- 
gine 150 lb. steam pressure, 5 lb. 
back pressure 


375 KVA General Electric generator, 
2300 volts, direct connected to 
Murray uniflow engine, 150 lb. 
steam pressure, 8 lb. back pres- 
sure 


312 KVA General Electric generator, 
2300 volts, direct connected to 
Chuse non-releasing Corliss en- 
gine, 150 lb. steam pressure, 5 lb. 
back pressure 


312 KVA Allis Chalmers generator, 
240 volts, direct connected to 
Nordberg uniflow engine, 150 lb. 
steam pressure, 5 lb. back pres- 
sure 


250 KVA General Electric generator, 
2300 volts, direct connected to 
Chuse uniflow engine, 175 lb. 
steam pressure, 5 lb. back pres- 
sure 


200 KVA Crocker Wheeler genera- 
tor, 240 volts, direct connected to 
Ames vertical uniflow engine, 125 
lb. steam pressure, 5 lb. back 
pressure 


188 KVA Crocker Wheeler genera- 
tor, 120/208 volts, direct connected 
to Skinner counterflow engine, 
125, Ib. steam pressure, 5 lb. back 
pressure 


MERCURY ARC RECTIFIERS 
600 volts D. C. 


550 KW Brown Boveri mercury arc 
rectifier, with 3 phase, 60 cycle, 
26,400 volt transformer and auto- 
matic control equipment 


1000 KW General Electric mercury 
arc rectifier, with 3 phase, 60 
cycle, 13,800 volt transformer and 
automatic control equipment 


MERCURY ARC RECTIFIER 
250 voits D. C. 


300 KW Allis Chalmers mercury arc 
rectifier, with 3 phase, 60 cycle, 
4150 volt transformer 


DIESEL GENERATOR UNITS 
3 phase, 60 cycle 

375 KVA Allis Chalmers generator, 
240 volts, direct connected to 
Nordberg diesel engine 

375 KVA Ideal generator, 2300 
volts, direct connected to De La- 
vergne diesel engine 

312 KVA General Electric generator, 
240 volts, direct connected to 
Busch-Sulzer diesel engine 

300 KVA Fairbanks Morse genera- 
tor, 240/2300 volts, direct connec- 
ted to Fairbanks Morse diesel en- 
gine 

233 KVA Fairbanks Morse genera- 
tor, 480 volts, direct connected to 
Fairbanks Morse diesel engine 


ENGINE GENERATOR UNITS 
250 volts D. C. 

500 KW Crocker Wheeler genera- 
tor, direct connected to Ames ver- 
tical uniflow engine, 150 lb. steam 
pressure, 5 lb. back pressure 

300 KW General Electric generator, 
direct connected to Skinner uni- 
flow engine, 150 lb. steam pres- 
sure, 6 lb. back pressure 

250 KW Crocker Wheeler generator, 
direct connected to Skinner uni- 
flow engine, 125 lb. steam pres- 
sure, 5 lb. back pressure 


ROTARY CONVERTER 
600 volts D. C. 

500 KW Westinghouse rotary con- 
verter, with 3 phase, 60 cycle, 
33,000 volt transformer and auto- 
matic control equipment 


SYNCHRONOUS MOTOR 
GENERATOR SET 
250 volts D. C. 

1000 KW General Electric type MCF 
generator, direct connected to 
1400 H.P. General Electric ATI 
motor 3 phase, 60 cycle, 2300/ 
4150 volts 


INTERNATIONAL POWER MACHINERY CO. — 


UNION COMMERCE BLDG. 


Telephone: MAin 9514 


CLEVELAND 14, OHIO 


MWER © Aoril, 1945 
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SELS 


2500 HP —10 UNITS 
ONE OR ALL — TODAY 


This unusual offering includes 10 modern units each direct connected to an alternating current 
generator. Complete engine auxiliaries including starting equipment, lube vil filters, fuel 
transfer pumps, water and oil circulating pumps, fuel oil day tanks, individual lube oil sump 
tanks, SILENT WATCHMEN, foundation blue prints, and spare parts. Specifications are as 


follows:— 


1—675 HP Model 0 6 cyl. 132 x 15/2 — 360 RPM D.C. 
1—450 HP Model 0 6 cyl. 132 x 15/2 — 360 RPM D.C. 
2— 262 HP Model E 7 cyl. 92x14 —400 RPM D.C. 
1— 240 HP Model P 3 cyl. 13/’2x18 —300 RPM D.C. 
3— 150 HP Model E 4 cyl. 92x14 —400 RPM D.C. 
1—100 HP Model J 4 cyl. 712x102 — 600 RPM D.C. 


Running Inspection by Appointment. 


to 450 KW — 1944 
to 300 KW — 1938 
to 175 KW — 1938 
to 150 KW — 1932 
to 125 KW — 1939 
to 66 KW — 1940 


ROBERT SCHOONMAKER 
Port Washington, Long Island, N.Y. 


Phone Roslyn 1220 


POWER April, | 
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Extraordinary iquidation 
6 COMPLETE POWER PLANTS 


Operated by the Georgia Power Company as recently as Dec., 1944 


We are listing herewith excellent high-pressure power equipment which has just been released for 
sale. All this equipment has been maintained in excellent condition and is ready for immediate 
operation complete with all accessories. Included are all switchboards, motors, panels, transformers, 
motor-generator sets, exciters, automatic circuit breakers, compensators, rheostats, oil-switches, 
control-apparatus, pumps, blowers, heaters, piping and all auxiliary equipment. This machinery 
will move quickly and we urge that you arrange for immediate inspection at the premises. 


GENERAL ELECTRIC 2,000 Kilowatt Turbo 
Actual Photo As of Janu- 


ATHENS, GA. 


1—500 KW Westinghouse Turbo-Generator, 
150# Steam Pressure, 2300 Volts, 3 
Phase, 60 Cycle, 3600 R.P.M, with 
Westinghouse-LeBlanc Jet Condenser. 

2—370 HP Sterling Water Tube Boilers. 

2—390 HP Sterling Water Tube Boilers. 

1—600 HP Babcock & Wilcox Water Tube 


Boiler. 

1—300 KW General Electric Rotary Con- 
verter, Type HC, 8-300-900, Form P, 60 
Cycles, Continuous Current, 600 Volt, 
500 Amps., complete with Panel and 
Transformers. 

Comme Harnischfeger Overhead 

roll 

1—180’ Steel Stack (approximate). 


AMERICUS, GA. 


2—375 KW Allis-Chalmers Turbo-Genera- 
tors, 160# Pressure, 3600 R.P.M., 2300 
Volts, 94.4 Amps., 3 Phase, 60 Cycle, 
with Wheeler Surface Condensers. 

1—575 KW Aillis-Chalmers Turbo-Genera- 
tor. 160% Pressure, 2300 Volts, 157 
Amps., 3 Phase, 60 Cycle, with Wheeler 
Surface Condenser. 

1—Maris Bros. Overhead Crane. 

2—200 HP Casey Hedges Water Tube Boil- 
ers, F-27-38 Foster Superheaters. 

1—300 HP Heine Water Tube Boiler. 

1—81’ Steel Stack. 


AUGUSTA, GA. 


1—2750 KW General Electric Turbo-Gen- 
erator, Steam Pressure, 1507, A.C. Gen- 
erator, Type AQB, Class 4—Form HT, 
Speed 1800 R.P.M., 2300 Volts, 598 
Amps., W. M. Kellogg Co. Twin Bulkley 
Injector Condenser. 

3—400 HP Casey Hedges W T Boilers. 

1—500 HP Casey Hedges Water Tube 
Boiler. Foster Superheater. These Boil- 
ers are Oil-Fired, system complete, 
Automatic Draft Control equipment, etc. 


LANGSDALE, ALA. 


1—2000 KW General Electric Turbo-Gen- 
erator, 180% Pressure, 3600 R.P.M. Gen- 
erator, Type a _ 600 Volt A.C., 2403 
Amps., with W g LeBlanc Jet 
Condenser. 

1—750 KW General Electric Turbo-Genera- 
tor, 150% Pressure, Type ATB, Form 
HT, 600 Volts, 3600 R.P.M, with West- 
inghouse-LeBlanc Jet Condenser. 

3—308 HP Heine Water Tube Boilers. 

1—518 HP Heine Water Tube Boiler. 


1—Overhead Trolley Crane—Maris Bros., 
20 Ton. 


For Further Details 
TELEPHONE, WIRE OR WRITE 
US AT THIS OFFICE OR THAT 
OF OUR SOUTHERN ASSO- 

CIATES 


ATLANTA STEEL AND 
SUPPLY COMPANY 


349 Decatur Street 
Atlanta 3, Georgia 
Telephone Walnut 9412 Main 4947 


GRIFFIN, GA. 


1—2000 KW General Electric Turbo-Gen- 
erator, 2500 KVA, 6600 Volts, 219 Amps., 
3600 R.P.M., Type ATB, Form HT, di- 
rect-connected Exciter with Elliott Jet 
Type Condenser. 

1—1250 KW General Electric Turbo-Gen- 
erator, Type ATB, Form HT, 3600 R.P.M., 
direct-connected Exciter, Wheeler Jet 
Condenser. 

2—512 HP Babcock & Wilcox Water Tube, 
Sectional Type, 200# Pressure Boilers. 


ALBANY, GA. 


1—1000 KW General Electric Turbo-Gen- 
erator, 150% Pressure, Type ATB-2, 
Form T, 2300 Volts, 314 Amps., 3600 
R.P.M., with Worthington Barometric 
Condenser. 

1—600 KW Westinghouse Turbo-Genera- 
tor, 2300 Volts, 187 Amps., 3 Phase, 60 
Cycle, 3600 R.P.M., with Worthington 
Barometric Condenser. 

1—500 HP Sterling Water Tube Boiler. 

1—250 HP Walsh & Weidner HRT Boiler. 

2—250 HP R. D. Cole HRT Boilers. 


Water Tube Boiler #7. S18 H.P. with 
Westinghouse Single Retort Usderfed 
Stoker—200 Ibs. essure. Actual photo 
as of January 1945. Boiler—Heise 


TEXTILE EQUIPMENT COMPANY 


PURCHASE - SALE - LIQUIDATION OF MILL PROPERTIES 
PURCHASE AND SALE OF USED MACHINERY 


40 Worth Street, New York 13, N. Y. 


REFINANCING 


APPRAISALS 


Cortland 7-1591 


POWER e April, 1945 


| | 
| 

ary 
é 
— 
. 


TURBINE UNITS—60 Cy. WATER TUBE BOILERS FREQUENCY CHANGERS 
1—18750 KVA General Electric Cond. HP Stirling 200-1b. 2—12500 KW G.E. 60/25 cy. 300 
2—15500 KVA Westinghouse Cond. —560 HP Erie City 460-Ib. 2— 5000 KVA West. 25/60 cy. 300 RP 
1—15300 KVA Westinghouse Cond. HP Stirling 205-Ib. 3125 KVA West. 23/6245 cy. 730 
1— 6250 KVA General Electric Cond. , i—484 HP Springfield 200-Ib., OW Fired i— 2500 KVA West. fh 0 y. 300 R . 
i— 5000 KVA General Electric Cond. i—481 HP Springfield 225-Ib., Pulverizer i— 1875 KVA G. E. 25/60 A y. 300 RP 
i— 4000 KW General Electric Cond. 2—405 HP Erie City 160-Ib., . st okers 2— 1250 KVA G. E. 25 /62'% cy. 750 RPM 
'— 4000 KVA Allis Chalmers Cond. i—404 HP Springfield 170-1 i— 1250 KVA G. E. 25/60 cy. 300 RPM 
1—335 H & W. 200- i— 750 KVA G. E. 60/25 cy. 300 RPM 
i— 3125 KVA General Electric Extrac. HP Heine 200-1. SYN. CONDENSERS—60 Cy. 
1963 KVA General Electric Cond '—3000 KVA Al, Gh. 2200 V.900 RPM 

i— 1563 KVA Westinghouse Extrac. “AIR COMPRESSORS 1—2000 KVA Elec. Mey. 460 V. 900 RPM 
623 KVA General Electric Cond. 1—3146 Ft. 100-1». Sullivan, 60 cy, motor 500 KVA West. 2200 900 RPM 
i— 250 KVA Westinghouse Non-C. \—2600 Ft. Sullivan, 60 cy. motor TRANSFORMERS—4 Ph. 60 Cy. 
i— 125 KVA Westinghouse Non-C. 1—2200 Ft. 100-Ib. Ing. XPV, steam driven 3— 4000 KVA West. 63.5/110-19/33 KV 
. 1—1570 Ft. 100-Ib. Worthington, 60 cy. motor 4— 2500 KVA G. E. 63.5/110- 19/33 KV 
D. C. TURBO UNITS 1—1300 Ft. 100-Ib. Ing. XPV, steam driven 3 2500 KVA Pitts. 66000-25400 /12700 V. 
- i—105! Ft. Sullivan, 60 cy. motor i— 1500 KVA Pitts. 66000-33000 V. 3 ph. 
1—1500 KW General Electric 250 V. i—105! Ft. Sullivan, Belted. 
4 - 3— 750 KVA Pitts. 66000-33000 V. 
3— 600 KVA West. 66000-2300 V 
i— 75 KW General Electric 125 V. SYNCHRONOUS MOTORS 
cy. 1667 KVA Pitts. 33000-2400 V. 
|—1067 KVA Nordberg Uniflow y I— 20) HP Ideal 60 cy. 4000 V. 514 REM 3— 833 KVA Al. Ch. 34460-4800 /2400 V. 
|— 375 KVA Nordberg Unifl i— 175 HP West. 60 cy. 4000 V. 514 RPM 3— 200 KVA G. E. 33000-2300 /4000 Y V. 
i— 350 KVA Ames Uniflow 1— 150 HP West. 60 cy. 2200 V. 600 oa 3— 150 KVA G. E. 33000-2300 V. 
j— 325 KVA Skinner Unifiow I— 125 HP G. E. 60 cy. 220 V. 720 RP 3— 75 KVAG. E. 33000-13200 /11000 V. 
— ani i— 100 HP G. E. 60 cy. 2300 V. 240 RPM (Super) i—15090 KVA Al. Ch. 27880-4560 V. 3-ph. 
EVA Ramitten 2—10000 KVA West. 26400-4560 V. 3 ph 
6000 KVA West. 26400-2300 V. 3 ph. 
KVA Ridgway 4-valve INDUCTION MOTOR 0 Cy. 2— 1000 KVA G. 23000/11500-575 
a Uni 4—3500 HP G, E. slip ring 2300 V. 120 RPM 3— 667 ove Packard 23000-440 V. 
i— 93.8 KVA Skinner Uniflow HP alin ring v: 253 RPM 400 KV KVA A Pitts. 2000 /11000-2200 Vv. 
i—1500 HP slip ring ° 
D. C. STEAM ENGINE UNITS 1100) HP sa, cage 2300 509 RPM 3— 200 KVA G. E. 2200-230 /460 V. 
1—500 KW Smee oer ow y i—1000 HP West. slip ring 2200 V. 360 RPM 1— 6000 KVA West. 13200-2300 V. 3 ph. 
i— 500 HP E. slip ring 440 V. 450 R i— 3000 KVA Kuhiman 13800-480 V. 3 ph 
1—350 K eeway Uae ~ 2— 400 HP G. E. slip ring 3800 V. 1809 RPM 6— 1667 KVA Pitts. 13200- d 
ifow i— 300 HP G. E. sq. cage 440 V. 1800 RPM 3— 1000 KVA G. E. 13200-2309 V. 
1—250 ow ome ay owe 125/250 V i— 300 HP West. slip ring 440 V. 1200 RPM 3— 200 KVA G. E. 13200-480 V. Pyranol 
1—150 250.03 3— 250 HP West. slip ring 2300 V. 720 neu 7— 667 KVA Moloney 11000-2300 V. 
at Eiltt dvalve 280 V, S-wiee i— 150 HP G. E. slip ring 440 V. 450 RP 3— 150 KVA Pitts. 11°00-24 
1—100 KW Elliott 4-valve \— 100 HP G. E. sa. cage 2200 V. RPM {1000-250 /125 V. 
i— 75 HP G. E. sq. cage 51 
OIL & GAS ENGINE UNITS 3— 150 KVA G. E. 2400-120 /240 V. 
{$10 HP Campbell: 2400 V. 60 ey. Gen.” MOTOR GEN. SETS—60 Cy. VOLTAGE REGULATORS 
i—520 HP Busch Sulzer, 2400 V. 60 cy. gen. 1—1500 KW Allis Chalmers 600 V. DC i~72 KVA seo 
i—450 HP M.A.N., 2300 V. 60 cy. gen. 1—1090 KW General Electric 600 V. DC 2—46 KVA 200 A 2300 Vv West , P. 
1—440 HP Nordberg, 250 V. DC gen. i—1000 KW Westinghouse 250 V. DC 6—36 KVA 150 A. 2400 v. Gen “Elec 
1—375 HP Worthington, 240 V. 60 cy. gen. i— 300 KW Westinghouse 600 V. DC 6—24 KVA 100 A. 2400 V. Gen. Elec. 
i—300 HP Worthington, 2300 V. 60 cy. gen. i— 150 KW Westinghouse 250 V. DC * “ : 
1—300 HP Mcint. & Sey., 480 V. 60 cy. gen. i— 75 KW General Electric 125 V. DC OIL CIRCUIT BREAKERS 
HP Station 400 A. 73 KV G. E. FK036 Outdoor 
rim gas). . 
HE 6 ROTARIES—60 Cy. I= 400 A: 73 KY E- Outdoor 
1—145 uperior, + G0 Cy. gen. 2—2600 KW General Electric 250 V. 6— 400 A. 37 KV G. E. FHK0O136 Outdoor 
2—125 HP Winton, 240 V. 60 cy. gen. 2—2500 KW Westinghouse. 250 V. A. 34.5 KV Condit D-16-A Outdoor 
2—170 enera ectric elman utdoor 
SURFACE CONDENSERS i—1500 KW Westinghouse 250 V. i— 400 A. 25 KV G. E. FKO136 Outdoor 
. 120,000 sq. ft. Worthington 2—1000 KW Westinghouse 250 V. 2— 600 A. 15 KV G. E. FK0O37 Outdoor 
1—12,000 sq. ft. Worthington i— 750 KW Westinghouse 225 (275 V. i— 600 A. 15 KV West. 0-22! Outdoor 
i— 5,000 sq. ft. Westinghouse i— 500 KW General Electric 250 V. 2— 409 A. 15 KV G. E. FHKO136 Outdoor 
i— 4,100 sq. ft. Ross i— 500 KW General Electric 600 V. 6—1200 A. 4.5 KV Condit D-12 Indoor 


PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT 


Church Street 


TURBO-GENERATORS 
A FEW OF THE COMPLETE UNITS NOW IN OUR STOCK 


1—6250—KVA. G.E. 3 60 2300V. 200# 1—1875—KVA. G.E. Non-Cond. 
1—937—KVA GE Automatic Extraction 

1—3125—KVA GE 3 60 2300V. 200# 3 60 2300 V. 200 ihe 

2—1875—KVA GE 3 60 2300V. 200# 2—937—KVA AllisChal. 3 60 2300:2004 


1—1000—KW. DC, West. 250; 135 2004 1—250—KVA GE. Non-Cond. 3 60 480 
Also Any Capacity or Type Desired. 


WILMS, WEAVER & COMPANY 


PENOBSCOT BLDG. DETROIT 26, MICHIGAN 
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| THE PICK OF POWER EQUIPMENT | 1 

New York City 7, New 


_ 


ner, FOR 


IMMEDIATE 
DELIVERY 


Write or call Benjamin’s for Motors, to-day. 


75-10 KW WESTINGHOUSE A /C GEN- 
ERATORS. NEW ...3 phase... 60 cy- 
cles... 240 volts...1200RP.M. 80% 
PF Dir. Con. Exciter... 125 V. D. C. Ball 
Bearings with Ammortisseur Winding. 


CAN BE 
RECONNECTED 
FOR 
208-120 


VOLTS 


ee 45-35 COLUMBIA A/C 
GENERATORS. NEW 
..3 phase ...60 cycles 

... 240 volts... 1200 
R.P.M. 80% PF... Dir. 
Con. Exciter... 125 V. 

D. C. Ball Bearings with 
Ammortisseur Winding. 


CROCKER-WHEELER, BROWN & BROCKMEYER, WESTING- 
AGENTS FOR douse air BRAKE, U. S. ELECTRIC TOOL CO. "SCHRAMM" 
and others. Pann 
« 


TOUlPMENT 
= Windsor 5.1700 
3620 AVENUE x BROOKLYN 


OWER April, 1945 
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G SEARCHLIGHT SECTION @ 


QUICK SHIPMENT FROM STOCK 


. 3 Phase—60 Cycles—220 or 440 Volts 
Qua. HP. Mfr. Type Speed 
A e e 150 Whase. New b. b. CS771.18 1800 
150 Gen. Elec. I-K 900 
e r e 125s Allis Ch AR 1800 
100 Gen. Elec I-K 720 
e ur 75 Whse. CCL 720 
75 Gen. Elec I-K 600 
75 = Ideal A 1200 
60 Century AS40 1800 
3 50 Allis Ch. N 900 
50 Allis Ch. AN 720 
40 Gen. Elec. KT536 900 
L 40 Gen. Elec. I-K 1200 
40 Gen. Elec. KT332 1200 
4 30 = Allis Ch. N 1200 
30 Allis Ch. b. v. AR220 
Pp B 
6 30 Alia Ch. AN 
30 Whase. b. b. New CSs405 1800 
2 30 ~=—s Allis Ch. AN 720 
M G SETS 30 Cont. b. b. NI365 1800 
150 KW Allis-Chalmers gen. DC 250 volts, coupled to 7 : 
"250 H.P. Gen. Elec. Synch. motor, 3-60-320/440/2200 +4 en. me is 1200 
volts. 2 25 Diehl New b. b. IN365 1800 
100 KW Gen. Elec. 3 brg. unit, type RC gen. DC 125 : 
¥. coupled to 150 HP sq. cage I-K motor 3-60-2200/ 
50 KW Northwestern type 6HIH9 rotary converter, input 
3-60-220 V., output DC 230 V. with control panel. 2 20 Gen. Elec. 1-K 1200 
to motor sq. cage 
1800 RPM. 25. ‘CYCLE MOTORS 
30 KW Gen. Elec. CD 103 gen. DC 60 ¥ 500 amp. H.P Mfr Ty Speed 
coupled to 45 HP G.E. KT 532 motor 3-60-220/440 450 Whse. 2200 v CW ail. re 750 
v. 1160 RPM, late style 3 brg. unit. 300 Whae. W si. re. 500 
1—20 KVA Louis aa he ONA b.b. rotary converter 150 Whse. F al. rg. 500 
DC 230 v. te AC 3 bh. 220 v. 60 cycle 1800 RPM. 150 Gen. Elec. 2200 v MT359 al. rg 1500 
Many others avail units built 100 Whse. CL sq. eg 500 
to order 100 Gen. Elec. -K 750 
40 Allis AN's sl. rg. 
H.P. [Mfr. Type Volts Speed 
100 Northw'n 230 1700 SYNCHRONOUS ‘MOTORS 
100 Reliance 1050 230 5500/1200 H.P. | Mfr pe olts Speed 
50 Whee. SA 230 450/1350 300 Whee. /440 900 
40 Gen. Elec DLC 30 50 Gen. Elec. 3 brg. ATI 220 360 
50 Gen. Elec. 3 bre. TRB 220/440 450 
25 th elevator 2320 725 50 Ideal te 220/440 900 
25 Whse. enclose. K 230 600 50 Burke 220/440 1200 
20 Gen. Elec. DLC 230 
20 Fair Morse TR 30 325/700 CENTRIFUGAL PUMPS 
20 Gea. Elec RC31B 230 1300 14" Roster 5000 ft. 
en. 
15 . (6) SK90 230 850 6"" Platt, 1000 gpm oe ft. 
15 Gen. Elec CD95 115 575/1725 


SLIP RING MOTORS 
Phase—-60 or 440 Volts 


ype Speed 
G.E. 09300 v. P 1200 
350 Allis Ch. ANY 514 
300 Burke EMV 225 
200 +# Fair. Morse 3 brg. BV 600 
150 Gen. Elec. I-M 600 
150 Triumph SR 514 
1 G.E. 2200 ¥ -M 900 
100 ©G.E. 2200 v -E13A 1800 
100 Gen. Elec. 3 bre. I- 450 
75 G.E. 2200 v. -E13 1800 
75 Gen. Elec. MT558 600 
75 Gen. Elec. rer Me I-M 900 
65 P.&H. CAI16 900 
60 W657 1800 
3 60 Gen. Elec M-505 12 
50 Gen. El T536 1200 
Ch. b. b. 2200 ARY 900 
50 Gen. Elec T342 900 
50 Gen. Elec 600 
40 Gen. Elec. 2 ph MQ536 9 
40 Northw’n HW35A 1200 
q 40 en. Elec MT532 1200 
40 Morse b. b v 
40 . Elec MT46 514 
40 Whee. 
40 Watson b. b. KHV 1200 
35 Fair. Morse b. b. HV 1800 
30 Northwestern b. b. 1800 
‘GENERATORS 
KW Mfr. Volts Speed 
250 Northern 250 360 
150 Allis Ch 2 600 
75 hse. pea. 125 
Gen, Elec. LC 250 
30 Lincoln b. b. 600 amp. 1200 
Gen. Elec. DLC 125 
25 Gen. Elec. LC 2. 900 
Gen. Elec, Cc 250 
19 Gen. Elec. 300 amp CD 1200 
16 ler CCD 125 415 


ALSO IN STOCK... OW 
& FANS - SPEE 
CERS . . . 500 NEW MOTORS 


60 CYCLE A. C. GENERATORS 


KVA _ Mfr. Type Votes Speed 
500 Gen. Elec. 3 bre. ATB 2306 450 
300 Allis Ch. 480 600 
300 . peu. 240/480 900 
300 Elec. Machy 240/480 720 
250 Gen. Elec ATB 240/480 600 
2 Gen. Elec TRB 720 
125 se. ped. 600 
1 Allis Ch. 3400480 900 
100 Cr. Wheeler 240/480 600 
Gen. Elec ATB 240/480 1200 

40 Burke 240/480 1200 


MONroe 7409 


IT TAKES 120,000 SQUARE FEET OF WAREHOUSE SPACE 
TO HOUSE OUR COMPLETE LINE OF ELECTRIC MOTORS, 
POWER PLANT EQUIPMENT and REBUILDING SHOPS! 


IN EXCESS OF 12,000 ITEMS ARE AVAILABLE, TOO NUMEROUS TO LIST. 
ADVISE US YOUR REQUIREMENT 


AC & DC MOTORS STEAM ENGINE-GEN. SETS 
—GENERATORS SLIP RING MOTORS 
SYNCHRONOUS MOTORS CONTROL EQUIPMENT 
MOTOR-GENERATOR SETS PUMPS 
ELECTRIC HOISTS 


IN BUSINESS SINCE 1905 


THE GLOW ELECTRIC COMPANY 


933-943 HARRIET ST. Phone MA. 3024 CINCINNATI 3, OHIO 


TURBO GENERATORS 


1—937KVA Gen. Elec. with Wheeler 
condensor 


1—S500KW Allis Chalmers Moore non- 
cond. 


1—SOOKW Gen. Elec. non-cond. 
1—300KW Gen. Elec. cond. 


ROTARY CONVERTERS 


1—1500KW 250V Westgh complete 
2—1000KW 250V Westgh complete 


The above are just a few of the thou- 
sands of items we have in Motors, 
Generators, Turbo Generators, Engine 
Generators, Motor Generators, trans 
formers, Circuit Breakers, etc. Please 
send us your inquiries. 


What have you for sale? 


KEYSTONE 
Power Plant Equipment Company 


8403 Hegerman St., Phila. 36, Penne. 
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i 1 
i 
i 
i 
1436-38. RANDOLPH STREET CHICAGO. 
: 


READY 
TO SHIP! 


REBUILT POWER EQUIPMENT 


MOTORS—3 Pt 60 Sy. VARIABLE SPEED MOTORS— HOIST 
e 
20 Westg. 230 VOLT D.C. 1—% ton Westinghouse Hoist with Westinghouse DC 
20 Westg. # 220 575 Cw H.P. Make R.P.M. Type Motor, 1600 1pm. 
Wentg. 2200 «7200 «CW 1.5 Roth 850/1700 
2 Chal. CW Westg. 450/900 SK-30 D.C. CLARK CONTROLLER 
50 Westg. 440 1145 HF i—250 HP Clark Vari time magnetic controller 230 
50 Chandeys’n 220/440 1800 3 pen 7 65071950 BI-DC v. DC reversing, used for plugging service, Can 
a oS is Chal. 22 490 3 Roth 500/1000 * also be used non-reversing. 
est. 10/440/2200 580/290 CW osed’ 
75 G.E. 230 1200 MT 3 400/1200  RLC-114 MOTOR GENERATOR SETS 
100 G.E. 1800 MT 3% Westg 400/1600 SA 250 volts 
100 West. 2257340 685 CW 3% Westg 850/1700 
150/75 West. 220/440/2200 580/290 CW 5 Reliance 600/1800 1—5 kw Allis Chalmers 1150 rpm Gen. dir. conn. to 
| 150 West. 2200 375 CW 5 E 750 FC-33 220/440 v. 3 ph. 60 cy. Induction Motor. 
150 West 300 490 CW 5 Reliance 1150 1—7% kw West. 1150 rpm. Gen. dir. conn. to 220/440 
150 West. 220/440 490 CW 5 Reliance 000 v. 3 ph. 60 cy. Induction Motor. 
, 260 Burke 440 600 EMV-65 7% Westg 450/900 S0L 1—10 kw. West. SK 1150 rpm. Gen. dir. conn. to 220/ 
300 G.E. 440 at 7% Reliance 71 550V 440 v. 3 ph. 60 cy. Induction Motor. 
. 400 Westg. 2300 80 7% Westg 1125/2905 SK-43 1—15 kw. West. 1150 rpm. Gen. dir. conn, to 220/ 
Wong: Cw-1214 7% Westg. 400/1 SA 20° We 60 cy. 
) 0 Westg. 565/1130 3-6 — . West. 1150 rpm. Gen r. conn. to 22 
G.E. 625/12 440 v. 3 ph. 60 cy. Induction Motor. 
"ALTERNATING MOTORS West. 50 Cus. dir, conn, to 220/ 
* 0 G.E. 700 v. 3p) ey. Induction Motor. 
| H.P. Mai Ovens P.M Type 0 est. 650 MT-OO 1—25 kw. West. 1150 rpm. Gen. dir. conn. to 220/ 
) 25 West. 220/440/550 00 cs 5 Louls Allis. 1150/1750 A 440 v. 3 ph. 60 cy. Induction Motor. 
30 GE 1800 Rr Wests, 73071800 SK-110L 1200 "330008 
) K estg. - 0 > rpm. 2300 v. motor. 
) 30 Line. Elec. 220 600 d ‘0 est. 600 1—150 kw. West. 250 v. 900 rpm. Gen. dir. conn. to 
30 Triumph 0 525 TR-133 5 Triumph 1200 290 HP 440 y. 3 ph. 60 cy. West. Syn. Motor. 
) 30 Allis Chal. 220/440 1200 50 .E. 450/900 RLC —250 kw. ne Wh. 250 v. 500 rpm. DC Gens. with 
35 Lincoln 20 72 30 West. 5 M 3—250 kva. Cr. Wh. Syn. 2200 vy. 3 ph, 25 cy. 
40 Howell 220 900 so 35 G.E. 375/1400 IC Motors. 
40 E. 399/440 75 West. 400/650 SK-181 1—3 kw. 1800 rpm. Gen. direct driven by 220/ 
) 40 Triumph 440 1760 S8825 5 West. 100 SK 440 v. AC Induction Motor. 
E. 44 g West 490 76A to 3 ph cy. 22¢ v. AC Induction or. 
LE. 390 1200 1—50 kw. GE. 1200 rpm. Gen. direct driven by 
) 50/150 West. 2 360/720 CS-954 No KVA Pri. Sec. Make cy. 1200 rpm. West. Syn. Motor. 
50 West. El. 220 570 KT-346 i? peas 
1 2200 110/220 West. 1—200 kw. West. 600 v. DC 900 rpm, Gen. dir. conn. 
oe 84 7% 2200 20/10 GE to 290 HP 440 3 ph. 60 cy, West. Syn. Motor. 
> 
50 GE. 1160, KT 10 3300 30/110 West. A.C. GENERATORS 
33 o. 330/440 rod I-K 21 400/30000/50000 American 62% KW Westg. 3 ph. 60 cy. 240/440/2300 v. 1200 
75 West. 2200/220/440 “720 ie = it 
West "3800" 1200 Syn, 35, 220 110 West. SPEED REDUCERS 
3 50 6600 575/440/220 G.E. 1— 40 HP W. A, Jones 480 rpm. ratio 9.143:1. 
190 I-K 3 Seon 2— 50 HP W. A. Jones rpm. ratio > 
0 125 1328 I-K 100 1— 75 HP W. A. Jones 875 rpm. ratio 
0 150 31V 150 400 240/480 Allis Chal 1—100 HP W. A. Jones 1150 rpm. ratio 9.143:1 
0 150 E. 5200/220/440 450/243 110 1135 HP Nuttal, single reduction, ratio, 1.6:1 450 
1 x 
4 173 2900 800 1 7 2200 Burke 1-150" HP Nuttal, single reduction, ratio 1.621. 
200 Westg. 3200 200 220/440 est. 1—175 HP Jones 1750 rpm. ratio 9.143:1. 
() 1000 GE. 22007308 440 509 ™ 3 150 ©2400 240/480 Allis Chal. 2—180 HP Cleveland size 1000 AT ratio 9-2/5: 
5 A uttal, ratio 1.6 
3500/ West. 4000/23000 900 2. os INDUSTRIAL TRUCKS 1—300 HP Nuttal, ratio 1.6:1. 
1—Baker Tow Truck with batteries. 1—400 HP Nuttal, ratio 1.6:1. 


WRITE, WIRE OR PHONE YOUR ELECTRICAL REQUIREMENTS—SEND FOR STOCK LIST. 


LIST YOUR IDLE EQUIPMENT WITH US. 
DUQUESNE ELECTRIC MFG. CO. Pittsburgh 6, Pa. 


GOOD VALUES—Always 


Fairbanks Morse Diesels, 225, 240, 280, 
360, 375, 420 HP. Also generators. 
Mcintosh Seymour complete diesel gen- 
erator sets 1000 & 300 HP, 2 or 3 
en 60 cycle, 240, 440, 600 or 2300 


POWER PLANT EQUIPMENT 
Special Offerings 


507 Locust St. St. Louis 1, Mo. 


ELECTRICAL EQUIPMENT 


INDUSTRY 


LET US KNOW YOUR REQUIREMENTS 
MERCURY ARC RECTIFIERS 


4—300 KW 250 volts DC General Electric 
& Westinghouse—used 10 & 412 months 


For Details, Write 


JOHN D. CRAWBUCK CO. 
710 Empire Bidg., Pittsburgh 22, Pa. 


45 


KW. 


1—500 BA. 
Con 

1—200 KW. 2300 V. Cond. 

1—120 KW. 440 V. Von. C. 

1—75 KW. 125 V. Non. C. 


TURBINES ONLY 
1—375 H.P. with gears 
1—210 H.P. Terry 250# 
1—100 H.P. G.E. with gears 


Write or 


2—300 H.P. 160# Oil 
1—200 H.P. 450# Oil 
1—168 H.P. 150# Oil 
1—150 H.P. 150# H.R.T. 


AIR COMPRESSORS 


1—6700 C.F. 22# Turbine 
Driven 
1—1600 C.F. 50# Steam 
Driven 
1—1315 C.F. 30% Steam 
Driven 


Fulton Diesel Generators. 375 and 520 HP. TURBO-GENERATORS | ENGINE GENERATORS | !—1214 C.F. 100% Motor 
usch Sulzer Diesels. 400 d 500 HP. - —600 K 
Boilers. 30 HP. vertical to 800 HP in 1—4000 KW. 2300 V. Cond. | = 600 V 1—600 C.F. 350% Steam 

water tube types. 100 to 250 Ibs. 1—2000 KW. 600 V. Cond. 1—125 + Va , Driven 

WP. 2—80 HP H.R.T. in steel encased 1—386 C.F. 1007 Steam 

battery. 2260 HP H.R.T. Now be- 1—1500 KW. 2300 V. Cond. BOILERS Driven 
ton Guy & Stiffleg. 21299 RW. 'V. Cond. 1—2100 HP. 350% Stoker 
Steel Sheet Piling, Pile Hammers, etc. 1—75v KW. 2300 V. Cond. | 4—1000 H.P. 250# Oil aie 

1—480 H.P. 225# 
5 —750 KW. 600 V. Cond. 

Mississippi Valley Equipment Co PUMPS 


1—3000 GPM 65’ Hd 
Motor 


1—1000 GPM Fire Pump 
Steam 


1—750 GPM Fire Pump 
Steam 


CONDENSERS 
1—6000 Sq. Ft. Surface 
2—2212 Sq. Ft. Surface 
1—3200 Sq. Fe. Surface 
1—1485 Sq. Ft. Surface 


wire for additional data and prints. 


A. LEE ELLIS CO., U. S. Mchy. Bldg., Boston, Mass. 


The Buyer Must Be Satisfied—Always 
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MOTOR GENERATOR SETS DYNAMOMETERS 
FREQUENCY CHANGERS 250 HP GE Sprague type C dynamo 
KW Make DC Volts AC Volts 1400 HP General Electric type ATI-24-1250M-300, form C, 3 ph., 60 aboratory test type volts 1200/1500 ; 
1200 G.E. 280 Syn. 3/60/4100 cy., 460 volt, 300 RPM, 1570 amps., 1250 KVA, 0.9 P F 50° Pe yg tg tty . 
1000 G.E. 250 Syn. 3/60/4150 synchronous motor with amort. wdg.; dir. /conn. to 1000 KW Gen- 275 volts, 750/2000 RPM, with com. 
1000 G.E. 600 Syn. 3/60/2300 eral Electric type AT-10-1250M-300, 3 is 25 cy., 460 volts, 300 plete panel, 
1000 Wtg. 275 Ind. 3/60/4100 RPM, 1570 amps., 1250 KVA, 0.8 P. F. 50° AC generator with 5—25 HP GE Sprague type LC shunt 
750 Wtg. 275 Syn. 3/60/440 amort. wdg., with 33 KW G.E. 125 volt direct connected exciter interpole, block test with control 
400 G.E. 250 Syn. 3/60/2300 (This is a three brg. unit suitable for operation from either end.) panels 825/2000 RPM. 
225 Ideal 125 Syn. 3/60/2200 40 KW Howell, SR-5454, 3 phase. 60 cycle, 440 volt to 40 HP 3 tee Bee ee 
200 Elliott 125 Ina. 3/60/2200 phase, 25 cycle, 40 volt, SC-443, .8 P. F., 750 GM, 4-brg. set. RPM 35 
150 Al. Ch. 250 Syn. 3/60/2300 
100 Al. Ch. 125 Syn. 3/60/440 SYNCHRONOUS MOTORS 
se wee. 250 Ind. 3/60/2200 SLIPRING MOTORS SQUIRREL CAGE MOTORS HP Make Volts Speed 1 
.E. 250 Ind. 3/60/2200 3 Phase, 60 Cycle 600 G.E. 2200 600 
1 .E. . ‘E: 72 
gu. HP Make Type Speed 3 Phase, 60 Cyele 
75 G.E. 250 Ind.  3/60/440 7 GE. GE. 900 
estg. Cw Qu. HP Make Type Speed 270 G.E. 440 600 
75 G.E. 125 Syn. 3/60/220 1000 Westg. HR 360 1909 EM. 440 720 
60 Al.Ch. 110 Ind. 3/60/2200 1000 1 1000 G.E. 2200v. K 509 150 E.M. 440 1200 
50 G.E. 250 Ind. 3/60/440 850 Allis Chal. 1180 1 700 G.E. 2200 drip- 5 G.E 220 1800 
3% GE : 800 Westg. cw 360 proof cons. KF 1800 
-E. 230 Ind. 3/60/220 2 800 Westg. Cw 507 600 Fair. Morse H2 212 
125 3/60/220 800 Westg. Cw 900 Waste PLATER 3 
estg. 
OE I-P 300 400 Allis Chal. 600 7500 ampere 6/12 volts Tleetric Products 2 
60 Ind.  3/60/440 700 MT-10 710 400 G.E. unit, with 160 HF GS type wa. 
- 600 Wests. with drive 350 400 GE. I-K 1800 motor with tank, = 
7% Jen 115/230 Balancer se, 600 Wes cw 390 250 Weatg. cs 350 
Roth 125/250 Balancer $00 OE MT412 435 250 Ideal A 1200 AIR COMPRESSORS 
34%G.E. 230 Ind. 3/60/20 500 MT412 450 | XR Chicago Pneumatic horizontal. 
Lincoln 115 Ind.  1/60/220 400 Weatg. cw 435 200 Ailis Chal. AN 347 1—6x6 Gardner-Quincqa 60 CFM 1002 
3 Lincoln 115 Ind.  1/60/220 400 Allis 600 200 Fair Morse 514 horizontal. 
3 Westg. 25 Ind.  3/60/220 400 G.E. I-M 720 200 Weatg. cs 600 
2%Acme 45 Ind, 3/60/220 400 GE. 1200 208 $90 HOISTS 
Wotton Ind. 1/60/110/ 200 2200 v. 1800 3-500 Ibs. Cable type, volt Dc 
2.4 Lincolam 80 Ind. 3/60/22 350 G.E. MT 300 Fair Morse BB 1800 
2'HP Roth) 110 2 KVA 1/60/110 350 GE. I-M 900 200 Westg. cs 3600 1—2000 ib. Detroit rope type holst, 
2 EISp. 750 Ind. 3/60/440 300 G.E. 1-24 293 2 200 G.E. KTP 3600 3/60/220 
Holts, 65 220 D.C. 300 GH 160 Gi ARC WELDERS 
5  Rob.M.115 Variable voltage 300 Westg. cw 150 Westg. cs 1800 
1378 G.E. 110 Ind. 1/60/110 300 G.E. I 514 120 G.E. 720 2—300 am Poy yh tee with bb 
Robbins 125 Ind. _1/60/125 = 130 Alls Chat. 1-400 ak in ‘stable-are with bb 
380 Cr Wheeler SR27QB 600 GE K-558 motor 3/60/220AC 
.E. 15 v. d.c. 150 Westg. cs 1800 —300 tld arith 3/60/220 AC 
«GE. 6 Ind. 1/60/110/220 4 3200 690 AR 1800 mer. 
- CANAL 2900 » HLL. 
39 Cortlandt Street 
ay Hew York, ¥. 
A C TURBINE UNITS DIESEL ENGINE SETS PUMPS (MOTOR DRIVEN) 4 
6250 KVA G.E., 2300 V., cond. 375 KVA Weghse.—Busch Sulzer. 8000 GPM Al. Chal. 132’ head —— 
3750 KVA G.E. 2300 V. cond. 312 KVA G.E.—Anderson. 3250 GPM Morris 425’ head. — 
3750 KVA Wghse. 600 V. BLEEDER 300 KVA Fairbanks-Morse “VA”. 1000 GPM Al. Chal. 246’ head. Sia 
3125 KVA G.E., 4100/2300 V. cond. 219 KVA Burke—Buckeye. 1000 GPM Morris 255’ head. po 
3125 KVA G.E., 480 V., BLEEDER. 200 KVA G.E.—Busch Sulzer. 800 GPM Al. Chal. 325’ head. 
2500 KVA G.E., 2300 Vv: cond. 125 KVA Ideal Primm. 725 GPM Wheeler 30’ head. 
2500 KVA Al. Chal. 440 V. cond. 118 KVA (2) Ideal—Winton. 700 GPM Ingersol 566’ head. 
2500 KVA Wghse, 600 V. cond 105 KVA Ideal Primm. 420 GPM (2) Worthington 630’ 
1875 KVA G.E., 2300 V. cond. 90 KVA (4) F.M—F.M. “VA”. 
(2) G.E.., 2300 d. —F 
317 RVA GE. S30 V. con STEAM ENGINE SETS 250 V. 
(2) G.E. 2300 “BLEEDER. 
625 KVA Weghse. 2300 V. cond. 400 Kw Se 
375 KVA GE., 2300 V. cond. 300 KW GE.—Skinner Unif. * 
312 KVA Elliott 480 V. cond. 250 KW Allis Chalmers Corliss. | 
150 KVA Weghse. 240 V. cond. SPECIALS 250 KW C.W.—Skinner UNIFLOW. , 
(NON COND.) 150 KW G.E.—Erie Ball 4 V. 50 
. KVA Al, Chal. 3/60/240 v.— 100 KW GE.—Erie Ball 4 V. 
5 2300 V. Elliott Kerr Turbo, non-cond. 30 
12 A C.W.-Moore, 450%, 240 V. KW GE. 240/120 v. 3 wire 15 
300 KVA Al. Chal. 240 V AIR COMPRESSORS 


280 KVA E.M.- 


Engine. 
110 KVA AL. "Elliott Kerr. 


2200 CFM Nordberg 100%. Steam and 


KVA Wehse. 3/60/550 v.— Mot Dri : 
Texbine. Skinner Unifiow Engine. 1080 CFM Nordberg—100#. 
150 HP Terry, 225+ Turbine. KVA Fairbanks Morse “VA”. 599 CFM Ingersol—100#. 
Diesel engine unit. 501 
BOILERS HP. (2) B&W Boilers 160%. 30 
YNCHRONOUS CONDENSER 
850 HP B&W W. T. Boiler 2504 with 
Riley Stoker. 5000 KVA Wehse. 3-60-2300/4000 V. 
77 Ver. 200%. 
terling 0# Chain Gr. Stoker. 
522 HP Kidwell 207% 3 drum. STEAM ENGINE SETS (A C) GAS ENGINE UNITS 
pringfie 3%. 
471 HP Erie City Ver., 1602. 480 KVA Al. Chal.—Corliss 4 V. 115 KVA Al. Chal.—Cooper Bess. 
396 HP B. & W., 1602. 375 KVA G.E.—-22x27 Erie Ball 4 V. 156 KVA (2) G.E.—Bruce MacBeth. 
4-8 (4) 1602. 312 Skinner Unif. 
( ( nion lron Wks. ross 300 A G.E..—Ames UNIFLOW (Twin) 
drum 1754. 250 KVA GE.—Nordberg UNIFLOW. TRANSFORMERS 
287 HP (2) B&aW 1602. 250 KVA Al. Chal.—Al. Chal. Corliss. 
259 HP (3) Wicks ver.; 160 pulver. 150 KVA G.E.—1l6x1!6 Skinner S.V. 100 to 3333 KVA, all voltages. 
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TURBO-CENTRIFUGAL 
PUMPS 
1—Ter Steam driven Turbine centri- 
230 VOLT DC MOTORS SQUIRREL CAGE MOTORS 
Constant Speed 220/440 V. 3 ph. 60 cyc. HP, 145 lb. steam pressure, 60 Ib. 
Go Make Que. LP.) Maho Type nected, thru ‘Gear Unit 1000 RPM; 
4 4 st 6' . ; 
1 125 Gen Elec DLC 550 1 250 Gon Elec IK 1800 type U_ Allis Chalmers Centrifugal 
2 75 West S-130 475 1 200 h 1800 Pump 18° x 18”, 13,000 GPM at 170 
2 50 West SK-160 565 2 150 Al Ch (2200 V.) 1185 head, 1000 RPM 
; Gon Elec 610 1 Ge. (2200V.) IK 300 
est - 1 A 9 ’ ad. i io ur- 
2 30 Gen Elec RC-31B 1150 1 75 <AlCh 600 bine, 200 HP, 2400 RPM, 170 lbs. 
1 25. West SK-120 8 1 50 AICh 900 initial, 12 lb. back pressure. 
1 25 West SK 1100 1 40 ~=Reliance 860 1—Lawrence Machine 8” Circulating 
5 25 Gen Elec RC-31 1150 1 30 Wagner 600 Pump, with Lee Turbine, 50 a 
3 3 30 by ner 720 RPM, 150-250 Ib. initial, 10 Ibs. 
n Elec 1 25 A 900 ack pressure. 
2 15 West SK 825 | 15 Century SCN-19 1200 1—Lawrence Machine 6” Circulating 
10 15 Gen Elec RC 1150 | 10 Burke 900 Pump, with London Steam Turbine, 
13 10 Gen Elec RC 850 1 10 Gen Elec IK 1200 40 HP, 2200 RPM, 150 Ibs. initial, 
| 10 Gen Elec RC-9 1150 i 744 Gen Elec KT 840 10 Ibs. back pressure. 
5 10 West SK-40 1750 2 7% AN 1150 2—Lawrence Machine 5 stage pump 200 | 
1 10 Watson AW-9B 1500 1 7% Gen Elec KT 1160 GPM, 635’ head. With Lee Turbine, | 
2 7% West SK 850 ! 5 Gen Elec KT 900 85 HP, 2650 RPM, 175 lbs. initial, 
r - 
Eek 112 1750 Gen Elec K 1160 CENTRIFUGAL PUMPS 
est ec — ” 
1 5 Starr BB SBF-3 2 Gon Elec KT 3510 
1 2 West SK 2 1% Gen Elec KT 1750 5,000 GPM at 148’ H.. Direct come 
| 2 Hobart 1750 1 Ike Gen Elec KT 5 aacted to G.E. 250 HP Motor type 
1 2 Robbins & Myers 1750 3 | Gen Elec KT 1725 1E15 form K. 440, 60. 3, 1760 RPM 
Cr Wh CCM 600 Gen Elec KT 1100 6—Gould Centrifugal Pumps 270 GPM, 
1 West CD-923 865 1 Wagner TRP 860 by 5 HP A.C. 
Motor. 
230 VOLT DC MOTORS SLIP RING MOTORS Cameron Centrifugal Purchased New 
Variable Speed 2 150 AICh 3 brg 600 1923. Bronze fitted, mounted on com- 
G a” 310/ 900 — 1 Size RPM 4700 ‘CPM 35’ 
en Elec —Size 
1 100 West SA 250/ 350 SYNCHRONOUS MOTORS head 60 HP. 
2 40 Gen Elec Le. 650/1300 1—Size 14—720 RPM 5500 GPM 30’ 
3 30 West SK 600/1200 1 150 Gen Elec ATI 900 head 75 HP. 
1 20 Gen Elec RF-12 400/1200 I 75 Gen Elec ATI 900 1—Size 16—350 RPM 3500 GPM 45’ 
en Elec BOILERS 
| 15 West SK 
1 15 West SA-9 300/1200 4—1010 HP Heine Water Tube Boilers, TURBO-GENERATORS 
1 10 Gen Elec RF-10A 600/1800 250 Ibs. pressure, complete with Su- 6250 KVA Westinghouse Turbo-Genera- 
1 8% West 350/1400 perheaters, Bethlehem Dahl Oil Burn- tor Set: Turbine 3600 RPM, 200 lbs. 
| Gen Elec RF 450/1800 ers, all valves, piping and fittings. pressure, 125° Superheat, compiete 
! 74% West SK 400/1600 2—440 HP New Westinghouse single re- with condenser, pump and ait wacver 
7 3 Roth Bros 00/1000 tort moving grate stokers, complete Generator: 6250 KVA, 3 phase, 60 
4 2% West K 500/1000 with hydro feed drives, blowers and cycle, 2300 volt, 3600 RPM, with 
20 2 Gen Elec RLC 415/ 830 all accessories. Will operate at 200% turbo-exciter and Motor Generator 
I. 2 West SK-23 700/2100 of rating. Never installed. Exciter. 
MOTOR GENERATOR SET the, pressure, 
mected th duct r to 50 
50 KW Westinghouse SK 150L—1200 WRITEUS ABOUT YOUR KW" 125 wait 1200 
RPM, 125 volt DC, connected to 75 
H.P. phase, 60 REQUIREMENTS 750 Ridgway Elliott—Turbo Set, mixed 
cycle, 1200 o RPM motor. pressure, 1800 RPM, 230 volt pc. 


and Powe 


45 BOND NEW YORK 12, N. 


SYNCH. 


CONVERTERS 


500 KW AL-CH. 250 D.C. 2300/4000 A.C. 1200 RPM 
300 KW G.E. 600 D.C. 2300/4000 A.C. 1200 RPM 
150 KW G.E. 250 D.C. 2300/4000 A.C. 1200 RPM 
150 KW WEST 250 D.C. 2300/4000 A.C. 1200 RPM 


MOTOR GENERATORS 


500 KW G.E,. SYN. 250 V. 2300/4000 A.C. 900 RPM 
300 KW G.E. SYN. 600 V. 2300/4000 A.C. 1200 RPM 
200 KW G.E. IND. 600 V. 2300/4000 A.C. 1200 RPM 


Each unit listed above Is owned by us and 
Is available now for Immediate purchase. 


WALLACE £. KIRK CO. 


Incorporated 


BOILERS 


NEW and USED 


All makes & sizes for prompt shipment 


Special Offer 
400-HP....175 lbs. 
Stirling Boilers 


J. F. DAVIS CO. 
122 S. Michigan Ave. CHICAGO 
Telephone Harrison 0755 


BOILERS 


2—255 H.P. Heine W.T., A.S.M.E. 165%. 
2—210 H.P. Heine W.T., A.S.M.E. 165}. 
Complete with Enco oil burning equip- 
ment, pumps, heaters, etc. 


STOKER 


Huber overfeed natural draft, heavy duty. 
Suitable 350-500 H.P. boiler. Brand new. 
Immediate delivery. No priority. 


M. J. HUNT'S SONS 


1620 N. Delaware Ave. Phila. 25, Pa. 


FOR SALE 
1—340 & 400 KVA Gens. D/C 4-Valve Engs. 
1—135 & 240 KVA Gens. D/C Diesel Engs. 
1—200 & 30 KW Belted A.C. Generators 
1—600 HP Svn. & 100 HP Sq. Cage Motors 
1—50 KVA Stea: 
1—-750, 180, 176 & Diesels 


COMPRESSORS 
Over 150 in stock 


New and Guaranteed Rebullt 
Modern Plant doing Modern Rebuilding 


From 50 CFM to 2500 CFM 
1—600 & 300 HP, W. Boilers 
502 Grant Building Pittsburgh, Pa. 1—60 KW, 250 ¥ DC ye cine AMERICAN AIR COMPRESSOR CORP. 
sn ons MACHINERY =, — Dell Ave. & 48th St., North Bergen, N. J. 
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SLIP RING MOTORS 
60-CY 


Volts 
220/440 
2206 


SEES 


Make Speed 
G.E, 900 
G.E 1800 
G.E 1800 
Whee. 514 
Al. Ch. 900 
G.E. 600 
G.E. 600 
G.E. 1800 
G.E. 600 
G.E. 1800 
G.E. 1800 
G.E. 1800 
G.E, 720 
G.E,. (NEW) 1800 
G.E. 600 
G.E. 720 
G.E. 1800 
G.E. 720 
G.E. 900 
G.E. MTC 900 
G.E. 900 


SYNCHRONOUS 


3-HP., 60- 
2200 ad 
440-220 G.E. 309 
300 440/220 Al. Ch. 600 
200 Whae. 900 
110 440 hae. 900 
100 2200-550 Ai. Ca. 1800 
100 440-220 G.E, 360 
78 440-230 G.E, 720 
PUMP 
1—8” Dredge Pump 1880 GPM, 120’ Morris Ma- 


ehine Works with direct . Slip Ring 


Metor 125 HP, 


600 RPM, G.E 


SET 


Gen: 200 RPM 250 volt direct 
connected to: 
Eng: 23'' x 24'' Ames Unafiow 125/ 
150% ga. non-condensing. 
Very modern—practically new. 
1—11"" x 12°° Ames 
Steam Engine, direct connected to 
a 60 KW _ Crocker-Wheeler 
volt DC Generator. 


TRANSFORMERS 


60 CYCLE 
Kva., G.E., 


kva., G.E., H, form KS, 13800- 
type H-KDD 2400-400/230. 
13,800-460. 

3—200 kva., G.E., type H, 34500 

1—200 kva., G.E., type HT, 


3—150 kva., G.E., type H-KDD 13200-2300. 

3—150 kva.. Al. Ch., type OISC 

3—100 kva., G.E., type H_ 2400-240 

kva., G.E., type H-KDD, 6900/11950Y- 230/ 


3—100 kva., G.E., type H-KR 6600/11430Y-2300 


A 
2— 75 kva.. G.E., type HK, 2300-230/115. 
3— 50 kva., Moloney, 2300-230/115. 
6— 50 kva., Whse., type SK, 13800-240/120. 
3— 50 kva., whse., 22,000-2300. 


Type H, Form KDD 13200-2300 


-2300 
13200/26400/480 v. 3 
ph. 
-- kva., G.E., type H KDD, 6600/11430Y 1300 


HP Volts Make Type Speed 
500 440/220 G.E. 1K 1200 
550 440/220 G.E. IK 908 
300 200 G.E, 1E-K 1800 
250 2200 G.E. IK 1600 
250 200 Whse. cs 1200 
250 430/220 G.E, Ik 1800 
200 220,440 G.E, IK 72 
200 440/220 G.E. Ik 900 
150 440/220 G.E, IK 900 
180 Allis Ch. AN 450 
150 440/220 Whee. cs 514 
125 440/220 G.E. KT 
106 200 G.E. IK 600 
100 2200 G.E. IE-K 1800 
100 550 G.E. KT 900 
100 220/440 G.E. K1 720 
75 G.E. T 
75 G.F. 1800 
60 G.E, 3600 
50 320/400 G.E. K 1800 


MOTOR GENERATOR SETS 


1—125 125 V., 1200 G. E. 


HP, 1200 RPM, 440 V. 3 pk. 60 cy 
1—75 iw, V. 850 RPM, conn. to oie HP. 4 440) 
0 Vv Cage Motor. 


2: 
1—50 KW. 250 V 


850 RPM, Whse. to 75 
HP, 440/220 v. 3 ph. 60 ey. Sa. Case. Motor. 


A.C. GENERATORS 
1—500 kva., 900 r.p.m., 2209 V. Whse. Condenser. 
1—300 kva., 900 r.p.m., V., G.E. 
1—187 kva., 900 r.p.m., 550 V. ’ 
1—110 kva., 900 r.p.m., 440 V., % E. 
1— 96 kva., 360 r.p.m., 480/240 V. G.E. 


1—62% kva., 1200 r. D.m., 2200 V. Cr. Wh. 
1— 60 kva., 720 r.p.m., 240/480 V., G.E. 
1— 25 kva., 3600 r.p.m., 220 V., G.F 


STEPHEN HALL & CO. 


HARRY J. RICE pres. 


458 SEVENTH ST. 


COMPLETE POWER PLANTS | 


STEAM—ELECTRIC—HYDRO—DIESEL 
“Export Orders Carefully Executed.” 


SPECIAL OFFERINGS 


1—2000 H.P. B. & W. 200% Boiler i—15000 K.W., G.E, Ce., Turbo-Generator Condensing 
4—1000 H.P. Heine gases Boilers i—10000 K.W., G.E. Co., Turbo-Generator Condensing 
2— 750 H.P. Edge Moor 200% Boilers i— 5000 K.W., G.E. Co., Turbo-Generator Condensing 
4— 600 H.P. B. & W. 2002 Boilers 3— 4000 K.W., G.E. Co., Turbo-Generator Condensing 
2— 600 H.P. Edge Beer 2002 Stokers 2— 2500 K.W., G.E. Co., Turbo-Generator Condensing 
i— 570 H.P. B. & W. Sectional 200% 2— 2000 K.W., G.E. Co., Turbo-Generator Condensing 
i— 600 H.P. B. & W. Stirling 2002 with Stoker i— 2000 K.W., W. E. & M. Co., Turbo-Generator Con. 
6— 440 H.P. B. & W. Sectional 200 Oil fired 3— 1000 K.W., G.E. Co., Turbo- Generator Condensing 
i— 335 H.P. B. & W. Sectional 200 Boiler 2— 750 K.W., G.E. Co., Turbo-Generator Condensing 


Smaller Boilers and Fire Tube Boilers alse 


Several 500 KWs. & Smaller. And Non-Cond. Units 


50 Ton 69'-10'" Overhead Traveling Crane. 
CHARLES B. REARICK 


30 CHURCH ST. 


NEW YORK 


1—West. 500 KW 275 or 690 


2300 Volt 80% 


M-G SETS 
P.F. 720 


720 RPM. 


VERTICAL MOTORS 
oon fan-cooled 25 HP 1750 RPM 220/440 
olt 


SYNCHRONOUS MOTORS 
3 phase, 60 cycle, A. C. 
1—Ideal 3-bearing 250 HP 600 RPM 440 Volt 


1—Burke 300 HP 900 RPM 440/220 Volt 
1—Ideal 50 HP 600 RPM 2300 Volt 


ALTERNATORS SPECIAL, Allis-Chalmers, 125 KVA 277 RPM 3 Phase, 60 Cycle 


SLIP RING MOTORS, 3 phase, 60 cycle 
Allis-Chalmers 250 HP 600 RPM 440 Volt 
G. E. 62% HP 1150 RPM 440/220 Volt 
SQUIRREL CAGE MOTOR SPECIAL 
3 phase, 60 volts 


5—West. frame 405, 20 HP 900 RPM TEFC 220 


Volts 
. C. EQUIPMENT, 230 VOLT 
1—G.E. MPC 150 HP 262/750 RPM 
1—Triumph 110 HP 292/600 RPM 
1—Diehl 125 HP 400/1200 RPM 


A large number of adjustable speed D.C. motors 
from 5 to 100 HP. 


py The Electric Motor & Repair Co., Cuyahoga Falls, O. A 


Motor Generator Sets—Synchronous Motors, Etc. 


HOBOKEN, N. J. 


POWER PLANT 
BARGAINS 


1—450 HP 6 cylinder, 4 cycle Full 
Diesel Engine, direct connected to 
Westinghouse 375 KVA, 3 ph. 60 
cyc. 240 RPM AC Generator, dir. 
con. Exciter, Switchboard & Auxil. 
Equipment. 

1—200 KW G.E, Turbo-Generator 3 ph., 
60 cyc., 480 volt, 3600 RPM 150# 
non-condensing. 

1—110 HP Washington 4 cyl. 4 cycle, 
Full Diesel Engine, 600 RPM. 

1—100 KW G.E. Turbo-Generator 3 ph. 
2300 volt, 60 cyc., 3600 RPM ATB 
125# non-condensing. 


SUNDFELT EQUIPMENT CO. 
3422 First Ave. South 
SEATTLE 4, Wash. 


ROBERT SCHOONMAKER | 
Port Washington. Long Island. N.Y 
Phone Roslyn 1220 


Rot. Con.—M-G Sets 3 ph. 60 cy. 


2—300 KW G.E. HC 132 Rotaries 275 v. 6 ph. with 
0 cy. Transformers. 


2300 v. 3 ph 
200 KW Ridg. 


. 6 
250 v.—2200 v. 


mers. 
1200 RPM. 


100 KW West. 125v—32200/440/220 Syn. 


100 KW Ridg. 250v—2200/440/2 


50 KWG 


20 Syn. 


E, 125v—220/440 Ind. 


AC and DC GENERATORS 
A G.E. 2200/3/60 720 RPM. AC. 


200 KV. 
100 KW Westgh. 


Type M. 25¢ 


580 RPM. 


BS 


BY 125 v. 700 RPM. DC. 


700 RP 


100 West. 250 y. 


57% K 
125 


MOORHEAD - REITMEYER 


W G.E. 125 v. 1750 RPM. DC. 
45 kw West. SK 125 v. 


AC & SvGAM GEN. SETS 


M. D.C. 


2: Skinne 
VA Al. Ch. 35073760 3600 RPM Turbo 


v. DC— 
v. DC Westgh. Turbo 


AC MOTORS 3 ph. 60 cy. 


HP Make T Speed Wd 
1500 West. cw 435 ae 
1000 .E. KT 514s S.C. 
500 GE. MT 412 435 
300 West. CW 1750 S.R. 
00 GE. IM 495 
00 West. 8 P. 990 ~=—s Syn. 
00 .E. MT 412 240 S.R.. 
87 G.E. M 600 
50 GE. 8 P. F. 900 Syn. 
50 West. Ww 375 
50(2) West. CCL 600 = S.C. 
50 G.E. IL 600 
25 G. 720 «S.C. 
00 1150 
00 cy) MI 108 490 3.R. 
00 690 
00 Wests cl 1750 
G.E 1160 S.C, 


40 Triumph TR 17F0 

25 G.E. KT 1160 8.C. 

25 West. Cw 575 

Also large number of smaller motors. 
MISCELLANEOUS 
1—355 cu.ft. 100% 12 x 10—ER 1 re Be 
500/700 HP Morse Chain 4.28 to 
250 HP Falk Gear 1 
150 uttal 1. 
DC MOTORS 
HP Make Type Speed Voltage 
230 G.E. MD109.5 475 500 ser. 
175 G.E. DS 109.5 475 230 ser 
130 G.E. CO 1812 550 230 ser. 
140 West. 1C 90 500 500 ser. 
105 G.E, L 700 230 
100 G.E. MD 108 550 230 ser 
G.E, DLC 575 110 epd 


CO. INC., Pittsburgh 19, Pa. 
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STEW, 


HEAVY 


TS 


SMALL COMPLETE PLANT—BARGAIN 


1—500 KVA Allis turbo generator 60/3/2300V/3600 RPM with surf. cond. all auxs. 
1—350 HP B&W 160+, 1—240 HP 160+ Stirling. 2—oil pumps, 6—gas pumps, 1—duplex 
Steam pump, 1—feed water heater—Other Plants Complete. 


Boilers: 


NON-COND. TURBOS 

1—1000 KW Wemco 60/3/2300V/1800 RPM/150+ 10% B.P. 

1—1000 KW Wemco turbine. 3504, 700° T.T.—gen. new or used 
avail. 

1—1000 KW G.E. 60/3/480V. 150% 100° S.H. 30% B.P. 

1— 500 KW G.E. 60/3/2300V. 100-1254, 24 B.P. New 1924. 

1— 300 KW G.E. 60/3/240V. Bleeder, 4000+ per hr. 104 B.P. 

1— 500 KW Wemco mult. exp. parallel flow 60/3/440V/3600 RPM 
150-200H% 10% B.P. 

1— 750 KW Moore 200+ 100° S.H. 10# B.P. 754 ext. with 2— 
633 HP boilers. 


COND. TURBOS 
1—6000 KW Wemco 76 CW, 60/3/2300/225% equal new. 
1—4000 KW G.E. 60/3/2300V/200# 125° S.H. surf. cond. 
1—3000 KW G.E. Curtis 60/3/2300V/150# surf. cond. 
1—2000 KW Wemco 60/3/440V/180% surf. cond. 


50 YEARS OF SERVICE 
LET US PLACE YOUR MODERN IDLE EQUIPMENT 


1—1250 KW Wemco Bldr. /120° S.H. 
3600 RPM Bldg. 15#G, 15,000# p 
1—1250 KVA Allis A.C. 60/ 3/2300 /3600 nM 150-2007, 100° S.H. 
1—1560 KVA Wemco A.C. 60/3/600/3600 RPM mixed flow Wemco 
4200 sq. ft. suri. cond. 


ASME BOILERS 


1—1250 HP steam generation plant complete. Superheater, Econ- 
omizer, Steel encased 14 retort stoker, 100,000# Cont. 

2—612 HP 200#° 125° S.H. Stirling. 

4—500 HP Heine 190# 150° S.H. 

2—500 HP B&W 200% 100° S.H. Comb. Eng. Type E stoker all 


Edgemoor 175% Comb. Eng. Type E stoker 

Edgemoor 200% 100° S.H. Ram type stoker. 

250% Edgemoor 125° S.H. stoker. 

Brownell HRT 125% New 1936; Stoker. 

Leffle Scotch Marine 125# Oil Burners. 
1—305 HP Kidwell 1857, 125° S.H. Stoker. 


8—150 HP, Gen. Elect. 


MOTORS 
25 Cycle—3 Phase—2200 Volts 
Ball Bearing type KT557Y 
1500 RPM, Serial # over 5 million 


MOTOR GENERATOR SETS 


Make 


U. 8. 

Crocker Wheeler 
Weatinghouse 
Westinghouse 
Westinghouse 


tar 
Westinghouse 


1—40 KW Gen. Elect. 230 V. DC. Type DLC 


Direct 
connected to 50 HP. Gen. Elect. KT. Motor 3/60/ 
440 V. 720 RPM. 


1—125 KW Ridgeway 250 V. DC. 1200 RPM. direct 


connected to 180 HP. Ridgeway Motor. 3/60/440 
Volts 1200 RPM. DC. Panel and Starting Com- 


pensator. 
SPECIAL OFFER estinghouse 


General Electric KT557 
General Electric 
Westinghouse 


General Electric 


1—75 HP. Westinghouse Slip ring motor. 3/25/220/ 
440/500 RPM. Sealed Sleeve Bearing. 


FREQUENCY CHANGER SET 


1--1250 KVA Gen. Elec. Synchronous—motor 3/25/ 
2200 750 RPM direct connected to Generator 
362%4/440 V. Complete with exciters and panels. 


25 CYCLE SYNCHRONOUS MOTOR 


1—100 HP. Electric Machinery Co. Synchronous. 
Motor 3 phase 25 cycle, 440" Volt 300 RPM. 


TRANSFORMERS 


3—150 KVA. General Electric Type H, Form KS. 2400 
Volts Primary 120/240 Volts Secondary. 


60 CYCLE MOTOR 


1—200 HP. Electric Machinery Synchronous Motor, 
3 phase 60 cycle 440 Volt, 720 RPM. 


REBUILT MOTORS 
3 Phase 60 cycle 220/440 Volts 
Make Type RPM Serial No. 
General Electric KT952 1200 
Fairbanks-Morse HJ-10BB 900 157685 
Fairbanks-M orse 1200 476598 
Westinghouse cs 900 2174616 
Star BB 3600 90847 


SSSSSSSSSssssssssss 


75 


Westinghouse 
Wagner 

Armor 

Crocker Wheeler 
Westinghouse 


M 
Fairbanks-Morse 
CCL 


General Electric 
Genera! Electric 
General Electric 
General Electric 
Weatinghouse 
Westinghouse 
Westinghouse 
General Electric 
Westinghouse 
Westinghouse 


Genera! Electric 
Reliance 

Allis Chalmers 
Westinghouse 
Reliance 
Westinghouse 
General Electric 
Westinghouse 
Robbins-M yers 
Triumph 
Westinghouse 


Westinghouse 


800 
200 85412 i21 


2200 v 
514 450185 


Westinghouse 
General Electric 
Westinghouse 
General Electric 


300 General Electric 


General Electric Ls 


SLIP RING MOTORS 
3 Phase 60 cycle 220/440 


Make 
Westinghouse 
General Electric 
General Electric 
General Flectric 
General Electric 


General Electric 
.W. Sachsenwerk 


Westinghouse 
Westinghouse 


w 
350 Allis Chalmers 


490 General Flertric 


400 


General Electric 


ERIE ELECTRIC Co 


BUFFALO, N. Y. 


124 CHURCH ST. 


Type RPM "No. 
Ww 200 5348371 


2 
246762 


INC 


CL. 4758 
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POWER RLANT EQUIPMENT 7/ 
= 
HP a Type RPM Serial No. HP Make Type RPM Serial No. 
15 STB-BB 720 55379 75 Westinghouse CS 1800 2134671 
15 600 131413 100 Westinghouse CCL 600 416173 
15 cs 1200 1883285 100 Westinghouse CS 900 2207524 
15 MS 1200 944593 100 Westinghouse CCL 1800 1043213 
20 cs 1200 2160590 100 Westinghouse CCL 1800 765231 ; 
20 BB404 1200 10581 (2200 v.) 
20 MS 1200 1056826 125 Westinghouse CCL 720 427284 
20 Westinghouse MS 1200 1246745 125 Westinghouse CS 1200 2318625 i 
20 Westinghouse MS 1200 1056827 150 Westinghouse cs 1800 2429726 
20 Westinghouse cs 1806 1863526 150 Westinghouse CCL 900 438385 2 
PT 20 Westinghouse cs 1800 1930159 150 1200 5269860 
20 Westinghouse CS 1800 2695044 150 1200 5260126 
25 Westinghouse MS 1800 1562026 150 1200 4572596 
MS 1800 1334763 (2200 v.) 
Cs 1200 2286768 150 720 122809 
= MS 1200 1197673 (2200 v.) #3 
25 BP 1200 126906 150 CCL 720 808349 
BB 720 4343 (2200 ¥.) | 
720 17270 200 I-K 900 232917 
10D 1800 43476 200 CCL 900 919537 ; 
350 581480 (2200 v.) 
Wes cs 900 1896969 250 1-K 600 2246834 
I-K 1800 73318 wid 720 2357743 
I-K 1800 68511 400 900 2347845 
| 
MS 1800 1051548 HP 
1 MT122 1200 3797@ 
CCL 400 541841 1 MT122 1200 2323 
Westinghouse MS 1800 1289389 1 MT140_ 1200 1416 
Westinghouse MS 1200 854410 if General Electric MT140 1200 8117 ie 
Westinghouse CS 1800 2691183 General Electric I-M 900 1225) ' 
P| Westinghouse CS 1800 1949877 fF MT322 855 3088 
14 1800 181444 | D7-3/8 850 2954 
1800 Z20194 Westinghouse CW644C 575 
1800 3K28825 General Electric MT332. 545 38890 
cs 900 4884402 Westinghouse HF 1745 1558408 
1200 B11458 P| CW748 690 4406823 
CCL 450 518408 CW748 690 4406825 
ie I 1800 292596 Westinghouse CW748 690 4406821 
CCL 1800 329654 Westinghous CW748 690 4406819 
744 K 1800 P515362 CW748 690 4405824 
1 3 bearing 505 104390 
CCL 1 (2300 v.) 
385 
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PUMPS MOTOR & STEAM DRIVEN 


G.P.M. Head Make Type 
9700 110’ Ing. Rand Centrif. 
6000 33’ LeCourtenay Centrif. 
3500 140’ Kingsford Centrif. 
2400 55’ American Centrif. 
1100 220° Allis-Chalm, Centrif. 
500 160’ De Laval Centrif. 
400 625’ LeCourtenay Centrif. 
250 525’ LeCourtenay Centrif. 
400 350’ Goulds Triplex 
300 500° Goulds Triplex 
175 500° Goulds Triplex 
500 175’ Blackmer Rotary 
450 231’ Kinney Rotary 
300 150’ Vikin Rotary 
1000 460’ Know Steam 
750 460’ Snow Steam 
500 460’ Worthington Steam 
2000 50’ Lawrence Sump 
300 231’ Gardner Plunger 
. G. & STEAM DR. SETS 
K.W. Make Volts Type 
25 Green Eng. 220 D.C. Belt Drive 
100 Ames 240 D.C. dir. dr. Eng. 
75 Ames 240 D.C. dir. dr. Eng. 
17 Sturt. Turbine 110 D.C. Direct Drive 
7% Sturt. Turbine 110 D.C. Direct Drive 


D.C. MOTORS ALL SIZES 


110 
% to 7% H. P. ALL MAKES 


CONDENSATION RETURN UNITS 


Nash-Jenn Dup. Vac. Heat. 26000EDK 
Nash-Jenn Simp. Vac. Heat. 16000EDR 
Condensation Units 100 to 250,000EDR 


AIR COMPRESSORS 


C.F.M. Pressure Make Lig 
850 100 Laidlaw Hor. Dup 
500 60 Ing. Rand Steam 

400 125 American Horiz. 

350 40 Worthing Horiz. 

3000 16 Ibs. In. Rand Motor dr. 
3000 8 lbs. In. Rand Motor dr. 
900 5% ibs. In, Rand Motor dr. 
700 2% Ibs. Allen ee Motor dr, 
675 24-45 oz. Spence Motor dr. 
250 3.2 Ibs. Spencer ar. 
250 16 oz. Spencer Motor dr. 


BLOWERS & EXHAUSTERS 


C.F.M. St. Pres. Mak Rs 
100-60000 Various 
100-15000 *-16 oz. American Various 


SIMILAR EQUIPMENT IN STANDARD MAKES AND SMALLER SIZES 
HIGHEST PRICES PAID FOR YOUR IDLE EQUIPMENT 


100 Northwest 220 1750 
25 Roth 230 1750 
10 Crock. Wheel 110 925 
10 Wescke. 1700 


138 Grand St., N. Y. C. Tel. CAnal 6-6983-4 


ROTARY PRESSURE BLOWERS 


C.F.M. Press Make Type 
15000 2 Ibs. I-R-Turbo Direct dr 
6000 ibs. Roots Beit dr 
3 lbs. Roots Belt 
2000 3 Ibs. Sturt. Belt dr 
1000 3 Ibs. Roots Belt dr 
200 ire dr 
WACUUM PUMPS 
1000 15 in. Roots Beir ir 
350 27 in. Worth Belt cir 
100 high vac Beach R Gear ir 
100 27 in Deane Belt ar. 
100 29 in. Devine Beit dr. 
HP Make Volts s ¢s pe 
300 G.E. 2300 1 Sy 
150 West. 44 700 cs 
125 E. 220 1150 ical 
100 Lincoln 220 1750 
50 E 2300 1750 
50 West 220 8 Ccl 
50 West 220 570 Cs 
40 G.E 220 870 2 
30 Ww 2 8. al. rg 


agnet 20 50 
Also 10 to 30 H.P. in All Makes 
ENGINES 
'b. Cent. Bronze Pumps 
Steam Pumpse—All Sizes 
10°x10” Greenfield Vertical 
T°xT” Wickes 


11000 FT. SUR. 


AND AUXILIARIES 


4000 K.V.A. COND.—NON COND. TURBO 


2—4166 GPM. 162’ hd. Cent. Pumps (Prac. NEW) 

1—36000-25000 GPM. 27'-40° hd. Cent. Pumps 

Lot—20" and 24" Valves—Ells—Tees—(Prac. NEW) 

1—1500 CFM 2 Stage Aircomp. 275 HP. 60 Cy. 2200 V. Syn. Motor 


ROSS POWER EQUIPMENT CO., INDIANAPOLIS, IND. 


COND. 


OIL—AIR 
BREAKERS 
4—500 A. GE FK 12 3 PST 
15,000 V. Handle. Trip 
and Currents. 
1—800 A. Conduit E4 600 V. 
ph: Handle, Trip Coils 


Currents. 

1—1200 A. GE FK 132 A 3 
PST 7500. Handle with 
a, Coils and Current 

Tranformer. 

1—3000 A. GH CK 8 Air Breaker 3 PST 600 V. 
0.L. 

1—3000 A. GH FK 25 ‘> Breaker 3 PST 600 V. 

th ourrents 


POWER EQUIPMENT COMPANY 


2 100 E. IK 1800 

1 150 West. cs 1800 

1 50 on 

1 60 G.E I-M 

1 75 West CW 900 

250 Cw 

c. WVorlable 230 V 

1 West. 8400/1600 
28 West. 400/ 1200 
1 50 West. Skt 5600/1500 
1 50 400/1600 


SEVERAL HUNDRED OTHER ITEMS IN STOCK 
ABOVE ONLY SPECIALS—ALL REBUILT—STOCK SHIPMENT 


154 ANDREWS ST. Tel. MAin 568 or 569 


ROCHESTER 4, N. Y. 


BOILERS, DEAERATING heater & stack. 


(2) single set 404 H.P. (each) seetional 
steel header straight tube cross 
drum boilers, 10’ setting height. 
complete with stop valves (no firing 
equipment), built by Springfield 
Boiler Co. in 1925 for 170%, re. 
tubed with #10 gauge tubes few 
months before shutting down. 


(2) Box header, longitudinal drum boil- 
ers of 400 H. P. (each), 1604 water 
tube boilers with underfeed stokers, 
pumps, piping, valves, heater, com- 
plete boiler room. 


(1) 48” x 100° x 4” plate steel stack 
(3) sections flanged. 


(1) 240,000#% per hour Cochrane DE- 
AERATING feed water heater. 


H. P. BREARLEY 


3423 91st St. Jackson Heighis, N. Y. 


STATION N 


BOUGHT and SOLD 


We have several thousand transformers in stock for prompt 
shipment, and invite your inquiries 


PIONEER TRANSFORMER REBUILDERS 
We rewind, repair and redesign all makes and sizes. 
One Year Guarantee 


THE ELECTRIC SERVICE CoO.., INC. 


weve USED TRANSFORMER CLEARING HOUS 
Since 1912 


CINCINNATI 27, OHIO 


METROPOLITAN 


PLUMBING SUPPLY CO., INC. 


INDUSTRIAL AND MARINE SUPPLIES 
Lai STOCK 


rge 

STEEL-WROUGHT IRON-CAST IRON 

SRASS-COPPER-CEMENT LINED PIPE 

Power Plant Valves Fairbanks & 
- Fairbanks 


313 East 31st : STREET, N.Y.C. 
NATION-WIDE SHIPMENTS 4254 
hone MUrray Hill 3-3408 


Reconditioned Motors, Genera- 
tors, Control Equipment, etc. 
Send for 32 page stock list. 
Electric Apparatus Repair Company 


Specialists on Rebuilding Motors, 
Generators and Controls 


1410 No. 6th St.. PHILA.. PA. 


APPLICATION ENGINEERS 


(3) 160 ye 240 volt AC diesel Gen. sets complete 
plan 

(4) 5000. HP variable speed slip ring motors. 

(1) 260 HP 240 volt Fairbanks Morse diesel set. 

(1) 96 & (1) 49 KW 240 volt AC unifiow engine 

List without charge surplus equipment. 

Send specs covering your needs. 


HOWARD BLAINE JOHNS Assoc! ATES 
W. Jackson Bivd., 4, Wi 


STEAM PUMPING ENGINES 


1—Snow 8 MGD C&FW cr. Com. Opp. Type Cond, 
26x54x17x36, with waterworks type condenser. 
1—Snow 6 mgd. C&FW Cr. Com. Opp. Type Cond, 
20- AOzLAME36, with waterworks type cond. 
1—Allis-Chal. 4 mgd. cr. com. cond. 
Size All fine cond. 
1—Platt Iron Wks. Cr. Comp. C&FW Meyer Valve = 
Gear Cond. 1000 GPM. Size 14x28x9%4"r18. : 


PUMP VALVES 


Birch Valves for all types of reciprocating pumps. i 


LARGE GATE VALVES 


1—20" Rensselaer #13 Iron Body Bronze Mounted : 
Hub End te Valve with 16” Iron Brass Lined : 
Cyl. with indicating Rod and Eyebolt, i 


BIRCH MANUFACTURING COMPANY | 


523 Sedgwick St. jicago, ! 
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ALTERNATOR 
2500 KVA Westinghouse, 360/600, direct 
connected to Westinghouse Steam Turbine, 
condensing type, 200 lb. steam pressure, 
with exciters, all fittings & switchboard. 
COMPLETE UNIT! 

COMPRESSORS 


526 CFM Ingersoll Rand, Style ‘’J’’ 

940 CFM Ingersoll Rand, Type 10 hor. 2 st. 
steam driven, with receiver 

599 CFM Ingersoll Rand type XBI0 M.D. 
with 100 HP, 3/60 /440 motor 


CRUSHERS 

No. 3 and No. 6 McCully Crushers 
MOTORS 

(Write for our complete list!) 


SHOVELS 


1Y%-yd. Osgood Comb. Crane & Shovel, 
50’ steel boom. REBUILT! 
320-B 614-yd. Electric Stripping 


TRACTOR WAGONS 


7, 7¥2 yd. cap. Allis Chalmers Speed-Ace 
Tractor Wagons 


—— Request Bulletin! —— 


TANK AND TOWER 


60,000 gallon Water Tank on 89’9" tower, 
with 10” riser pipe. 


IRON & STEEL PRODUCTS, INC. 


13438 S. Brainard Ave., Chicago 33, Ill. 
“ANYTHING containing IRON or STEEL" 


NEW / AND REBUILT 


SPECIALS - 


1000 KW. 250 v. steam engine 
generator set 

500 KW. DC motor generator, 
600 v. DC 900 speed, Allis 
Chalmers. Can assemble for 
any AC voltage drive 


400 KW. 3 unit 250/500 volt 
General Electric synchronous 
motor generator set, 2300 /4000 
volt AC drive 


FOR SALE 


2—Eeie water tube boilers, 405 HP each, 
located at Brownsville, Pennsylvania 


1—fpeinaiets water tube boiler, 300 HP, 
located at Chattanooga, Tennessee 


Still erected, complete with stokers, water 
heaters, pumps, valves and fittings, last 
pressure allowed 160#. 


Can quote bargain prices. 
at once. 


Can furnish new and guaranteed used pipe, 
valves, fittings, wood and steel tanks and 
steel buildings. 


Jos. Greenspon’s Son Pipe Corp. 
NATIONAL STOCK YARDS 
St. Clair County, lliinois 


Must be moved 


Babcock & Wilcox Sterling Type 


BOILERS 


1—253 H.P., 180 Lb. Pressure 


2—ALMY Water Tube Boilers. Type E, 
35 sq. ft. Grate Area & 1610 ft. 
Heating Surface with Coen Oil Burn- 
ers & Coppus Turbo Blowers. Mea- 
sures 7 ft. wide x 7'8” in length & 
approx. 9 ft. high. Very cheap. 


ACORN IRON & SUPPLY CO. 
917 N. Delaware Ave., Phila. 23, Pa. 


TRANSFORMERS 


New or used. All types and sizes. 
Air and oil cooled. Phase changers a 
specialty. 
ATLANTIC TRANSFORMER CO. 
Transformer Specialists 
5143 N. 2nd St. Phila., Pa. 


DIESEL ENGINES 
2—1200 HP, 6 Cyl., Nelseco M.A.N. Design, 4 cy., 


300 RPM. 
ey HP, 10 Cyl., Nelseco M.A.N. Design, 4 cy., 


HP, 6 2 cy., 300 RPM. 
STOCK FOR IM ATE SHIPMENT 
A large quantity of a parts available. 


151-55 Washingt & 
Main 


120 KW. 250/500 v. DC gaso- 
line engine gen. set 

100 KW. 125 volt, General 
Electric, 1200 rpm. M.G. set 
any AC voltage 

70 KW. Motor Generator Set, 
70 v. 1000 Amp. Burke, syn- 
chronous drive 


(3) 667 KVA. transformers, 23,- 
000 volt primary 440 v. sec. 60 
cy. single phase 
35 KW. 125 volt motor genera- 
tor set. Can assemble for any 
AC voltage drive 


50—New 3 HP. General Elec- 
tric, 1800 rpm. 220 volt 
slip ring motors. 


5—200 HP. Westinghouse type 

CS’ 2200 volt, 60 cycle, 3 

phase, 1200 rpm. explosion 

proof motors, NEW 

100 KW. 125/250 volt, 1200 
rpm. General Electric syn- 
chronous rotary converter 

300 KW. 250 volt Westing- 
house 900 rpm. synchronous 
rotary converter 


station to 
station, require- 
ments. Tell the telephone 
operator who is calling and 
the reason for the call. 


ELECTRIC 
EQUIPMENT CO. 


BOX 51, ROCHESTER, N. Y. 


Puone Grenwoon 6783 


Phone us collect, 
on your 


1—440 HP Elec. Machinery, 3-60-440V, 900 
RPM, two bearing syn. motor 

1—400 HP Westinghouse, type CW, 3 ph. 
60 cy. 440V, 450 RPM slip ring motor 

1—300 HP General Electric, 3 phase, 60 
cycle, 440 volt, 360 RPM, type Mt 412 
slip ring motor 

1—275 HP Allis-Chalmers, 3 phase, 60 
cycle, 440 volt, 1175 RPM slip ring 
motor 

1—200 HP Allis-Chalmers, 3 phase, 60 
cycle, 440 volt, 1150 RPM slip ring 
motor 

2—100 HP General Electric, type I, form 
K, 3-60-220V 575 RPM 

1—100 HP Westinghouse, type CCL, 3 ph, 
60 cy, 2200 V, 1750 RPM, Squirrel Cage 

1—100 HP Allis-Chalmers, type ANY, 3 ph, 
60 cy, 220V, 580 RPM slip ring 

1—100 HP General Electric, 3 ph, 60 cy, 
4000V, 720 RPM syn., type TS with di- 
rect connected exciter 

2—100 HP Crocker Wheeler, size 2AQ, 3 
ph, 60 cy, 440V, 385 RPM slip ring 

1—100 HP Westinghouse, type CS, 3 ph, 
60 cy, 440V, 1750 RPM sq. cage 

4—75 HP G. E. 3-60-2300V, 400 RPM, type 
I, sq. cage 

1—75 HP General Electric, 3 phase, 60 
cycle, 440 volt, 450 RPM, type I, form 
M, slip ring motor 

1—75 HP Allis-Chalmers, 
450 RPM slip ring 

1—75 HP Fairbanks-Morse, type H, frame 
105C, 3 ph, 60 cy, 550V, 900 RPM 
Squirrel Cage 

1—75 HP Lincoln, type IQ, 2 ph, 60 cy, 
3 phase, 440V, 600 RPM Squirrel Cage 

2—75 HP Fairbanks-Morse, 3 phase, 60 
cycle, 2200 volt, 1800 RPM, slip ring 
motors 

1—60 HP Lincoln 3-60-220V frame IXM, 
Sq. Cage, 900 RPM 

1—50 KW factory built m-g set, 125 Volt, 
Ideal 900 RPM, driven by 75 HP. sq. 
cage 220/440 V. motor. 

1—60 HP General Electric, 3-60-440V, 720 
RPM, type I, form K 

1—60 HP General Electric, 3-60-440V, 1750 
RPM, type I slip ring 

1—60 HP General Electric, 3 phase, 60 
cycle, 440 volt, 600 RPM, type MT 556 
slip ring motor 

1—SO HP General Electric 3-60-220V, 1150 
RPM, type I, slip ring 

1—50 HP Triumph 3-60-440V, type C12 
1150 RPM, slip ring, rotor & stator re- 
wound 

1—50 HP General Electric, 3-62-440V, 900 
RPM, type I-M, slip ring 

1—50 HP General Electric, 3-60-440V, 720 
RPM, type IK, Sq. Cage 

2—50 HP Allis-Chalmers, 3-60-440V, 890 
RPM slip ring 

1—50 HP General Electric 3-60-440V, 690 
RPM, MT 546, slip ring 

1—50 HP Wagner 3-60-440V, 495 RPM, type 
BM, Sq. Cage 

1—50 HP Allis-Chalmers, 3-60-440V, 490 
RPM, Sq. Cage 

1—50 HP Westinghouse CS 2-60-440V, 420 
RPM, Sq. Cage 

1—50 HP Allis-Chalmers, 3 ph, 60 cy, 
550V, 860 RPM Sq. Cage 

1—50 HP General Electric, type I-M, 3 ph, 
60 cy, 440V, 720 RPM slip ring 

1—45 KVA Fairbanks-Morse, 3 ph, 60 cy, 
220V, 1200 RPM alternator 

2—30 HP Fairbanks-Morse, 3 ph, 60 cy, 
220V, 3600 RPM, type HO, frame 12B 
ball bearing 

1—50 KW, Allis-Chalmers, factory-built, 3 
bearing M-G set, 125 volt DC, driven 
by 75 HP, 3 phase, 60 cycle, 220 volt, 
1165 RPM motor 

2—175 HP, 230V, DC Westinghouse, type 
SK, 150 to 550 RPM 

1—100 HP General Electric, type CD, fr. 
123, 230V, 1200 RPM 

1—60 HP Westinghouse, type SKI40L, 115V, 
1150 RPM vertical 

1—50 HP Westinghouse SK200, 
250/900 RPM 


THE WENTE ELECTRIC CO. 
Hamilton, Ohio 
Rebuilt Motors & Generators Since 1906 


3 ph, 60 cy, 440V, 


230V, 
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1—Worthington Triplex Single Acting 
Pump, size 6x8, 200 gallons per 
minute, 200 pounds pressure with 
20 H.P. 440-3-60 Westinghouse Mo- 
tor, 650 gallon pressure tank, and 
complete automatic control system. 


1—10%xl0 Rumsey Double Geared 
Triplex Pump driven by 20 H.P. 860 
R.P.M. Westinghouse variable speed 
motor 440-3-60 with drive controller 
and complete grids. Link belt. Silent 
chain drive 560 G.P.M. 200 pounds 
pressure. 


1—#642 Special Cochrane Decerating 
Water Heater Cast Iron, operating 
pressure 10 pounds with 12 inch 
oil separator, three inch overflow 
float trap 3 inch float operated regu- 
lating valve. Total water storage 
85 cu. ft. Heating capacity 65,000 
pounds per hour including also one 
#41550 Vent condenser complete 
with thermometers. 


2—Worthington 10x6xl2 Figure 204 
horizontal duplex outside end 
packed plunger pot valve boiler 
feed pumps 109 G.P.M. or 1560 
B.H.P. Service to 300 pounds. 


3—Bailey Boiler Meters type D26 
Class 56 Chart No. 250D26. Steam 
flow air flow, flue gas temperature 
recording and integrating for 200 
H.P. H.R.T. Boilers, capacity 16,800# 
hr. at 140#. @ $150.00. 


All of these units in good shape 
for immediate service 


1—Buffalo Forge #8 Niagara Conoidal 
Type N. single width fan 23,000 
C.F.M. rating with or without motor. 
$100.00 without motor on founda- 
tion. 


1—Buffalo Forge #11 Niagara Co- 
noidal Type N. single width fan 
48,000 C.F.M. rating with or with- 
out motor. $150.00 without motor 
on foundation. 


6—1 H.P. 440-3-60 Westinghouse in- 
duction motors 1,725 R.P.M. 


6—2 H.P. 440-3-60 Westinghouse in- 
duction motors 1,140 R.P.M. 


1—18 Inch Cochrane Multiport back 
pressure valve. 


3—Nicholson Piston operated Trap 
(wyoming) No. 1 high pressure 
(150#) 1%” Inlet 1” outlet. 


2—Nicholson weight operated Traps 
No. 5—1'% inch. 


6—Tycos Recording Themometers 100° 
to 300° F. Chart #2102 @ $25.00 
each. 


1—18x10x12 Underwriters approved 

steam fire pump. 1000 g.p.m. 100# 

pressure 70 R.P.M. Caesar Brothers 
Y. $300 on foundation. 


P.O. BOX 852, LA CROSSE, WISCONSIN 


Priced low for quick disposal 
One Allis Chalmers 150 K.W., 
125-250 V. Erie Ball D.C. 


ENGINE GENERATOR SET 


SPECIFICATIONS 
Generator Engine 
Serial No. 110332 Serial No. 6440 
Amps. 600 Bore & Stroke 16 x 20 
R.P.M. 200 Four valve 


Compound Wound  non-releasing 


Equipped with Allis Chalmers 13.3 K.V.A., 
A.C. transformer and panel board. 


In good operating condition 


KELLY & CO. 
2007 Olive St., St. Louis 3, Mo. 


8 Babcock and Wilcox 
500 HP Sterling water 
tube boilers 200 Ib. 
pressure. 


With Westinghouse Taylor stokers, soot blow- 
ers, gauges and recording thermometer and 
CQ2 recorder. Also blowers, ash cars, con- 
veyors, crushers, elevators and feed pumps. 
A complete power plant only slightly used. 


Armstrong Bros. Engineering Co. Ltd. 
136-8 Adelaide St. West, Toronto 1 


DeLaval Steam Turbine 


AND 


Centrifugal Pump Unit 


Turbine-Type TC +30209, Steam 
Pressure 150, Speed 1170, Exhaust 
Pressure 28" Vac. Pump-Type 2 P6é 
—Total head 286, Speed 1170. 
Gallons per minute, 1050. 

FOR QUICK SALE 
ACORN IRON & SUPPLY CO. 


FOR SALE 


Power plant equipment. Steam, Diesel, 
electrical, boilers, engines, turbines, gen- 
erators, new or used. 


PENN MACHINERY COMPANY 


Jackson, Miss. 


POWER PLANT 
EQUIPMENT 


GENERATORS 


One 250 K.V.A. and one 300 K.V.A. Crocker 
Wheeler Generators direct connected to Skinner 
Tandem compound engines—480 volts—3 phase 
60 mn switchboard, instruments, piping. 

One 300 K.W. General Electric Generator, 2300 
volts, 3 phase, 60 cycle, direct conneccted to 
Curtis Steam Turbine, 175 Ibs. pressure—3600 
R. —_ with 15 K.W. G.E. direct connected 
exciter. 


ELECTRIC MOTORS 


induction Type—220 Voit—2 Phase—60 cycle 
One 5 H.P. Burke—Type EB 5—1130 R.P.M. 
One 5 H.P. Burke—Type EB 75—900 R.P.M. 
See ia H.P. Robbins & Myers—Type K—850 


One 10 H.P. Burke—Type EM 1.2—1200 
R.P.M. 


One 10 H.P. Burke—Type EM 1.2—900 R.P.M. 
Twe 20 H.P. Burke—Type EM 3—1200 R.P.M. 
One 20 H.P. Crocker Wheeler—1170 R.P.M. 

One 35 H.P. Burke—Type EM 4.5—990 R.P.M. 
One 50 H.P. Burke—Type EM 4.5—1200 R.P.M. 
One 150 H.P. Westinghouse—Type CW—1765 


R.P.M. 
PUMPS 


One Quimby 4 stage Centrifugal pump direct 
connected to 75 H. -E. motor—220 volts— 
3 phase, 60 cycle, 1750 R.P.M.—500 G.P.M. 
150 Ibs. pressure. 

One American Well 2 aes Centrifugal pump 
direct connected to 30 H G.E. motor, 220 
volts, 3 phase, 60 cycle, O50 ft. 

with magnetio starter and safety 
swite 


FEED WATER HEATERS 


One Goubert feed water heater with brass tubes 
—330 sq. ft. heating surface. 

One Cochrane feed water heater, 54” dia. x 48” 
long—1000 H.P. capacity. 


BOILERS 


One 444 H.P. Union tron Works, 


water tube 
steam boiler 200 Ib. working pressure, pul- 
verized coal or oil fired. 


STEAM ENGINE 


40 H.P. Nagle vertical steam engine, Class F 
12” cylinder, 12” stroke, flywheel 54”x12'2 


Emsco 
Equipment Co. 


EMIL A. SCHROTH, Owner 
50 HYATT AVE., 


NEWARK 5, N. J. 
Phone: MITCHELL 2-3536 


DIESELS—GENERATORS—MOTORS 
All equipment sold subject 
to operating test 
282 Fisher Ave. White Plains, N. Y. 
Phone 1468 


917 N. Delaware Ave., Phila. 23, Pa. 


DIESELS 


ALL SIZES-TYPES 
A. G. SCHOONMAKER CO. 
50 CHURCH ST. PHONE WORTH 2-0455 


NEW YORK 7, N. Y. 


BUSINESS ESTABLISHED 1898 


COMPLETE POWER PLANT 


Two 323 hp Springfield boilers 200+ with Jones 
stokers, Burnham Union pumps, Terry turbine, 
Buffalo blower, etc. Also two Riley Underfeed 
stokers for 325 hp boilers. 


GODFREY F. KENNEY 
2018 Florence Ave., Detroit 3, Mich. 
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BOILERS 
i—1200 HP B&W Sectional Header Boiler, 250 
pressure, underfeed stoker. 
1—450 HP Murray Bent Tube Boiler, 200= pressure 
1—526 HP Heine Boiler 350> pressure. 
1—90,000 per hr Badenhausen Boiler, 
pressure. 
2—502 HP and 2—454 HP Sterling Boilers, com- 
plete plant. 
i—444 HP Union tron Works Boiler, 225 pres- 
sure. 
1—624 HP Edgemoor Boiler, 200= pressure, un- 
derfeed stoker. 
i—221 HP B&W Sectional Header Boiler, 250+ 
Pressure, with oil burners. 
4—72” x 18’ HRT boilers including a 637 KVA 
a— Electric condensing turbine. Complete 
la 


3542 


Brownell HRT Boilers, 150+ pressure, 


325 Fincastle Building 


TURBINES 


2—5000 KW Westinghouse 3600 RPM 3-60-2300 
volts Condenser, all auxiliaries. 

1—3200 KW_ Allis-Chalmers Condensing Turbine 
with auxiliaries. 

15,000 KVA Westinghouse turbine, condenser, 

1—250 KVA Waite Turbine either condensing or 
non-condensing. 


ENGINE GENERATOR SETS 


1—625 KVA Nordberg Uniflow engine. 
1—1060 KVA Nordberg Uniflow Engine Generator. 


DIESEL ENGINES 


1—200 KVA Fairbanks-Morse Full Diesel Engine 
Generator. 

1000 KVA Diesel Generator Plant complete. 

i—Busch Sulzer Full Diesel direct connected 1335 
KW AC generator, rebuilt and guaranteed. 

1250 KVA Nelesco engine generator. 


ENGINE GENERATOR SETS 


i—250 KVA Skinner Uniflow Engine, panel board, 
3-60-240 Volts. 

i—400 KVA Allis-Chalmers non-releasing Corliss. 

i—625 KVA Bates Corliss engine 

|—7 ft. diameter by 175 ft. ont supporting stack. 


MISCELLANEOUS 


54, = geen Cochrane hot process lime and water 
soft 


2500 uP miei Open Feed Water Heater. 


i—1t0’ x 15’ IMionis Forced Draft Chain Grate 
Stoker. 


2—6 Retort Taylor Stokers. First-Class condition. 

i—8 Retort Taylor, brand new stoker. 

i—800 HP Hoppes open feedwater heater. 

2—75 HP Elliott Geared 900 rpm turbines 3852 
steam pressure. 

1—232 GPM Feed Pump, tur- 
bine driven, 1200 ft. 


SALES CO. 


LOUISVILLE, KY. 


FOR SALE 


DIESEL GENERATING UNIT 
M.A.N. built by Nelseco 375 
KVA complete 3/60—2300 volt, 
used 10 years as standby 


also 


1—100 KW 900 RPM Alternator, 
various diesel and steam gen- 
erating units, industrial and 
marine. 


1—Steam reciprocating 50 K. 
W. 110 volt D. C. Marine Set. 


Arnessen Electric Co. 
116 Broad St., New York4,N.Y. 
Bowling Green 9-8542 


POWER PLANT 
SPECIALS: 


I—COCHRANE HEATER— 
VERTICAL, SURFACE TYPE 
36” dia x 9’3” overall Ee A.S.M.E. design for 
40 Ibs working press. per sq. inch. Used for 
short time with High Pressure boiler. Excel. 
condition. Drwgs. avail. on request. 
2—WORTHINGTON CONDENSERS 1150 sq.ft. 
SURFACE, EACH 
29” dia x 11’0” face to face tube sheets,—brass 
tubes, C.1. heads, steel shells—Complete with 
Worthington Pumps. Excellent condition 
I—KEELER 125 HP HORIZONTAL BOILER 
Peabody Oil Burner available. Never used. 


WRITE OR WIRE FOR ADD. DATA OR PRINTS 


WE BUY 
ORELAND EQUIPMENT CO. 


MILL RD., ORELAND, PENNA. 


SURPLUS EQUIPMENT 
SEND US YOUR LIST 


PUMPS 


Rebuilt & Guaranteed 


PUMPS—Large stock centrif- 
ugal—turbine—piston 


STEAM PUMPS—Duplex - Sim- 
plex Reconditioned and 
guaranteed 


BOILERS—stacks—Engine Gen- 
erators—condensers. 


LOU COHEN & CO. 


1030 N. 6th St. St. Louis 1, Mo. 


FOR SALE 


2 Heine Safety water tube Boilers. 486 
H. P. 200# pressure. Size 282-342” x 
18’. Tubes 4890 sq. ft. Heating surface. 
Built 1928. 

1 Heine safety water tube Boiler. 300 
H. P. 200# pressure. 175-342" x 18’. 
Tubes 3060 square feet. Heating sur- 
face. Built 1939. 


These boilers are in our basement, and 
must be hoisted through an opening in 
the alley dock flvor. 


EMERY, BIRD, THAYER CO. 
Kansas City 6, Missouri 


FOR SALE 


1—300 HP Y V F & M Engine. Will sell 
for spare parts. 

3—240 HP Y V A F & M Engines direct 
connected to 200 KVA Generators, 
Board & Starting. 

1—100 HP Y V F & M with Generator. 

3—120 HP Y V A F & M with or without 
Generators. 

3—360 HP Allis Chalmers Gas Engines 
with Generators & Boards. 

6—14 x 17 Y V A F & M Cylinders, 
Pistons & Heads. 

Generators 50 KW up. 
Oil, Gas & Steam Engines 50 HP up. 


A. C. ASKEW 
Box 3073 Whittier St., Tulsa, Okla. 


VALVES 


IWOUSTRIAL & MARINES 


METROPOLITAN 
PLUMBING SUPPLY CO., INC. 
Power Plant Valves and Engineering Spe- 
ciaities for Oil, Steam, Gas, Air, Liquids 

and Chemicals. 

Jenkins, Fairbanks, Sarco, Powell Valves 
and 

Large Complete Stocks 4” to 24” 
313 EAST 31st., NEW YORK CITY 
For Hourly Nation-wide Shipments 
CALL MUrray Hill 3-3408 


> SKETOM POPE & FITTINGS, 


THOMPSON RYON DYNAMO 


Ridgeway. 
#271, K W. Amps. 240; Volts 
110 D.C.; M.—325 Directly connected to sin- 
gle cylinder yo Horizontal Steam Engine—Mfg. 
Ames Iron Works, yy . Y. Cylinder Size 
9x 12; Stroke—10”. 325: Steam—100 Ibs. 

NEW ERSEY ‘MEMORIAL H HOME 

For Disabled Soldiers, Sailors, Marines and Their 

Wives and Widows 

VINELAND, NEW JERSEY 


FOR SALE 


New National Duplex Boiler Feed and 
General Service Pump, Capacity 49 
G.P.M. For other details write 


THE W. B. CONKEY CO. 


601 Conkey Street, Hammond, Ind. 
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WURTH for "WORTH"! 


A.C. GENERATORS 


PHASE—1 PHASE 
15 TO 622 KVA 


LARGEST STOCK OF A.C. AND D.C. MOTORS FROM 5 TO 200 H.P. 
D.C. MOTOR GENERATOR SETS TO 75 KW © HIGH CYCLE GENERATORS 


Send For Our Latest Stock List 


WURTH ELECTRIC MOTOR COMPANY 


Motors, Generators, Alternators, Frequency Changers. 


141 


GRAND ST. — CAnal 


6-6138 — NEW YORK CITY 


| | 
389 
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We offer the following equipment: 


1—484 HP Springfield Boiler, type WT, 
200% pressure. 

2—Oil Burners. 

1—10x7x13 #52332 Cameron Water Pump 
5” Suc. 4” Dis. 

1—10x5x13 #5237 Cameron Water Pump 
4” Suc. 3” Dis. 

1—Elliott-Pittsburgh Water Heater #3072, 
type CD-7. 

2—12798 Gallon Oil Storage Tanks. 

1—200 Gallon Coal Oil Tank. 
Height of boiler, 17’ 844, area dimen- 
sion 19’ 8” by 13’ 5”. Manufacturer’s 
serial #3077, A.S.M.E. number 59, Hart- 
ford number 798. 

Tubes: 288—3” O. D. x 18’ 

48—3” O. D. x 10’ 814" 
48—3” O. D. x 5S’ x 3144" 
Drum Size: 54’ Diameter, 13’ 5” length. 
Steam outlet 8”. Feed water 
inlet 2142". 

We offer the above water tube boiler and 

accessories, all as now mounted at 

$3,000.00. 


MOTOR GENERATOR SET 


1—35 KW, 120/240 volt, 850 RPM, 140 
Amp., type RCI15, tag 9224, serial 
#484918, form O, three wire compound 
wound, interpole General Electric D.C. 
generator, like new, with General Elec- 
tric type M auto transformer. We offer 
this unit with A.C. motor, any voltage, 
at $1,000.00. 


1—S50 KVA, 13,200 to 220-110 volt, single 
phase, 60 cycle Westinghouse trans- 
former #287911. 

3—300 KVA, 13,200 to 6900 volt, single 
phase, 60 cycle Westinghouse trans- 
formers, serial numbers 414645-517432 
and 524833. 

3—100 KVA, 11,000-22,000 to 220-440 volt, 
single phase, 60 cycle Allis Chalmers 
transformers, with four taps, serial 
numbers 1A3286.1-1 A3286.2 and 
1A3286.3. 


Erie Ball single slide valve, 257 RPM, 
#4911, bore 13”, stroke 16”, 100 lb. 
steam pressure engine direct con- 
nected to 100 KW General Electric 257 
RPM A.C. 220 volt, 3 phase, 60 cycle 
generator. 


18x24 Chuse non-releasing Corliss right 
hand engine 200 RPM complete with 
throttle valve, lubricator, direct con- 
nected to a 200 KW, General Electric 
250 volt D.C. generator with switch- 
board or we have an A.C. generator 
which we can mount on this unit. 


Also twenty-four larger gas and Diesel 
plants up to 60 KVA. Fine for stand- 
by service. 


PORTER ELECTRIC COMPANY 


612 Third Ave. South 


Minneapolis 2, Minn. 


GEneva 8655 
ELECTRIC POWER PLANT EQUIPMENT COAST TO COAST 


Steam Turbine- 
Generator 


1—Curtis Steam Turbine, G.E. Co. #28694, 
60 KW, 1200 RPM, Type D.51, 1-stage, 
100-125 steam pressure, non-condensing. 

1—Generator, G.E. Co. #4019578, AC, IS- 
350078-41, Type ATB-6-75-1200, Form 
PB, 240 v., 1200 RPM, 180 amp. arma- 
ture, 60 cycle, PF-8, 3-phase, 10.5 amp. 
field, 60 KW. 

1—Exciter, #255538, DC generator, direct 
connected, Frame 3, Type EP, Form E, 
1S-350043-1, 16 amp., 1200 RPM, 125 
volts no load, 125 volts full load, 2 KW. 

1—Operating Switch Panel—l Oil 
Breaker, G.E. Co. Type HA2; 1 Amp. 
Meter; 1 1 Field Switch; 
1 Amp. Switch; 1 Volt Switch. 

2—Rheostats. 2 Current Transformers. 


2—Auto Transformers, No. 3067783, 5 KVA, 
output 10, G.E. Co. #189910, 220 to 
220/110 volts. 


1—8” Crane Co. #25-384 Vertical Back 
Pressure Valve. 


1—8” Swartwout Cast Iron Exhaust Head. 
~< Crane Co. #150 Gate Valve Iron 


$750.00 f.o.b. cars. 


Independent School District 
1221 Pierce St., Sioux City 18, lowa 


SPREADER STOKERS (3 TYPES) 


This advertiser desires to enter 
into an arrangement with one, 
or possibly two established 
companies, one east and the 
other west of Chicago, for them 
to manufacture, market and 


sell, the above noted stokers. 
25 years of research, develop- 
ment and practical experience 
in America and abroad, are in- 
corporated in these spreader 
stokers. 


FS-820 POWER 
330 West 42nd St., New York 18, N. Y. 


FOR SALE 


Two 250 horsepower, cross drum, hori- 
zontal watertube boilers, Ohio Stand- 
ard, equipped with Iron Fireman pneu- 
matic stokers, 150 pounds pressure. 
One 72 inches by 18 feet HRT boiler, 
National Board, equipped with Iron 
Fireman pneumatic stoker, 150 pounds 
pressure 

Two boiler feed pumps 

One feed water heater 


M&R Dietetic Laboratories, Inc. 
Columbus 16, Ohio 


Four Worthington Steam Pumps 
14x842x10 - 14x7xl0 - 7'¥2x5x12 
18x9x12 


ALSO SMALLER DUPLEX PUMPS 


ACORN IRON & SUPPLY CO. 
917 N. Delaware Av., Phila. 23, Pa. 


OPPORTUNITIES! 


New and used equipment 
recently released from service 
by a number of electric and 
gas utility companies 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


Send for new list, .. . to 


APPARATUS EXCHANGE 
EBASCO SERVICES INCORPORATED 
Two Rector St. New York 6, N. Y. 


FOR SALE 
One Brine Cooler—Six Pass—horizontal steel tubes 
Clamshell Bucket Type “‘E” % yd. 


One "ior Centrifugal Pump 
One 12” Centrifugal Pump 
Also steam pumps, valves, etc. 


W. L. BROADDUS 
Hopewell, Va. 


FOR SALE 
One—Chicago Pneu. FOR 68-CP. 225 HP. 720 RPM 


price upon inquiry 


DIAMOND CALK AND HORSESHOE CO. 


FOR SALE 
one Ames high speed direct connected 
engine 325 RPM 25 KW DC generator. 
Price reasonable. 


FRANCE PACKING CO. 


6512 Tacony St. Phila. 35, Pa. 


For Sale 
“Allis Chalmers Corlis™ 
125 H.P. Engine Complete 


INDIAN SPLINT, INC. 


56 RUTTER STREET 
ROCHESTER, N. Y. 


i—Complete Coal Pulverizing Unit designed for 
2000 Ibs. per hour—includes Simms Co. Petti- 
bone unit pulverizer, size G2 with compensating 
starter and switch. 

i—Dings Magnetic Starter. 

i—Williams Ring Type Crusher. 

i—Bucket Conveyor 10 ft. high. 

All equipment new Conveyor. 


GENERAL DIAPER SERVICE 
79-55 Albion St., 


Elmhurst, N.Y.C. 
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ENT TUBE BOIL 
with Firite 
cago railroad 
tionally support 
packing wate 
Turner cross baffles. 


TWO-PASS BOILERS—66 in. two-pass boiler 
fired by oil burner located at the rear end of 
firebox. Complete Plibrico lining and arch 
forming extended firebox. Rhode Island 


der at 4 iri Ww. 
WLERS ea' reat L stok hp. 
fron jant w. boiler free.” mine. 
On this shj coal at ner baffles adapted to Feat 
end firing. 


RESULTS 


The outstanding operating records of hundreds of _ perience. It will pay you to work with him in connec- 
Plibrico boiler settings are no mere coincidence. tion with any refractory or boiler setting requirement 


Every one of these installations reflects the 
“know-how” of Plibrico engineers 
— the know-how acquired 
across the years in dealing with 
so many conditions that to- 
day highest efficiency and 
economy under any set of 
conditions can be definitely 
predetermined. 

Your local Plibrico Sales and 
Service engineer draws on this ex- 


boilers. 


POWER e April, 1945 


from a new setting down to the smallest 
repair job. There is nothing too 
large or too small—no charge or 
obligation for recommenda- 
tions or estimates. Write for 
catalog, stating whether you 
have water tube or fire tube 


PLIBRICO JOINTLESS FIREBRICK CO. 
1818 Kingsbury Street, Chicago 14, Illinois 
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Sivyer Steel Casting Co..............--..-319 Emsco Equipment 388 Sentth, V. Ce... 
63 Sanford General Diaper 390 Utilities Electric Machinery Co............-. 371 
Socony-Vacuum Oil Co...................145 | ie C 387 
Springfield Boiler Co Grand Union Eq. Co., 368 Wente Electric 
H & P Machinery Wurth Electric Motor 389 
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Hold temperature 
and pressure 


... With safe, accurate 

Swartwout Reducing 

and Desuperheating 
Equipment 


@ A reducing and desuperheating station com- 
pletely designed by Swartwout to handle your 
entire job of temperature and pressure reduction brings you the ad- 
vantage of properly related equipment working smoothly together. 
You'll find it means much to your sense of security to have the depen- 
able guaranteed control you get with Swartwout Equipment. 

Completely automatic regulation is obtained with rugged Swartwout 
Master and Pressure Controls, and the new precision Thermo Master 
Temperature Control. Desuperheaters may be either carburetor, venturi 
or atomizer type, selected according to the requirements of the station. 
Unusual safety features are provided which guard your plant against 
accidents and delays. 

Hundreds of users bank on their Swartwout Reducing and Desu- 
perheating Stations to hold reduced steam temperatures and pressures 
on the line—for sate efficient operation. Check your proposed new or 


modernization plans with Swartwout. 


SWARTWOUT 
MASTER 
CONTROL 


SWARTWOUT 
DESUPERHEATER pee 
SWARTWoUT GOVERNOR 
REDUCING 
VALVE 


Atomizer 


SWARTWOUT 
THERMO 
MASTER 
DESUPERHEATER 
Carburetor 
Type 


HS-S8-/ 
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ENGINEERED PIPE HANGERS 


for 


any piping anywhere 


For any piping installation, from a simple water 
pipe to a high pressure, high temperature steam 
line, there is a stock Grinnell Hanger. 


Grinnell Hangers will save you valuable engi- 
neering time and assure: 


Faster Installation 
Easy Adjustment during and after pipe erection 
Full Provision for thermal movement 
Easy Maintenance 


Compliance with all piping code requirements 


Don’t try to get by with makeshift or unreliable 
hangers — call on Grinnell for engineered hangers 
to meet your requirements exactly. 


GRINNELL COMPANY, INC. 
EXECUTIVE OFFICES, PROVIDENCE 1, R. I, 


BRANCH WAREHOUSES 


ATLANTA 2, GA. LOS ANGELES 13, CAL. PROVIDENCE 1, R. I. 
CHARLOTTE 1, N. C. MINNEAPOLIS 15, MINN. ST. LOUIS 10. MO. 
CHICAGO 9, ILL. NEW YORK 17, N. Y. ST. PAUL, MINN, 
CLEVELAND 14, O. OAKLAND 7, CAL, SAN FRANCISCO 7, CAL. 
HOUSTON 1, TEX. PHILADELPHIA 34, PA. SEATTLE 1, WASH. 


PIPING 
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WHENEVER IS INVOLVED 


ALWAYS READY FOR TOMORROW 


Changing factory layouts 


inspired this motor control 


Reconversion, the complete reshap- 
ing of manufacturing facilities for 
peacetime operation, presents many 
problems. But reconversion is not 
an entirely new experience for thou- 
sands of factories which have long 
known that progress requires contin- 
ual change . . . that only flexible pro- 
duction facilities can take advantage 
of new ideas and better methods . . . 
that machines which cannot be re- 
arranged provide performance just 
as static as their layout. It was the 
widespread recognition of these facts 
and the resulting need for a new kind 
of motor control to facilitate the re- 
location of motorized machines that 


Engineering excellence finds its greatest reward 
in the respect and confidence of those it serves 


inspired the now-famous Cutler- 
Hammer UNITROL. 

Factories using this most modern of 
all electrical control equipment gain 
many advantages. First, UNITROL 
permits the efficient organization of 
control at centralized locations where 
it is out of the way of machine oper- 
ators but where it is more conven- 
iently, more safely, and more regu- 
larly inspected by maintenance men. 
Second, UNITROL requires no costly 
structural provisions for its installa- 
tion and no expensive building alter- 
ations for its rearrangement. Third, 
UNITROL makes possible the eas- 
iest, speediest, and least costly re- 
organization of production equip- 
ment. Only machines, not the con- 
trol, need be relocated. The individ 
ual control units in the UNITROL 
assembly can be interchanged or re- 


CUTLER: 


placed at will. Or sections can be 
added to or taken away from UNI- 
TROL much like filing cabinets can 
be rearranged in an office. 
Factories that were fortunate ing 
having UNITROL before the war 
found dramatic proof of its advan- 
tages in changing over to war pro- 
duction, are benefiting again in re- 
conversion, will gain throughout the 
future whenever progress calls for 
plant revisions. Many other factories 
are utilizing reconversion as an oppor- 
tunity to modernize their motor con- 
trol, are replacing war-worn and out- 
moded equipment with UNITROL. 
Why not ask a Cutler-Hammer en- 
gineer to survey your requirements? 
CUTLER-HAMMER, Inc., 1355) 
St. Paul Avenue, Milwaukee ], 
Wisconsin. Associate: Canadia! 
Cutler-Hammer, Ltd., Toronto. 
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